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How you can prevent attacks of angina pectoris 
worthy of the designation, ‘long-acting coronary 


Three new studies have recently been added to 
the extensive investigation of Peritrate’s effective- 
ness in preventing attacks of angina pectoris: 


For some patients, state Rosenberg and Michelson, 
Peritrate “‘may mean the difference between com- 
plete, or almost complete, absence of symptoms, or 
a prolonged illness with much suffering.” Am. J, 
M. Se. 2302254 (Sept) 1955. 


“impressiveand sustainedimprovement"”’ 
was also observed in a small number of patients 
treated by Kory et al. Am. Heart J. 502308 (Aug.) 
1955. 


Among anginal prophylactic drugs evaluated by 


Russek’s group “only this agent [Peritrate} appears 


vasodilator.’ Cireulatiow 12:169 (Aug.) 1955. 


By prescribing Petitrate on a continuous daily dos- 
age schedule (10 of 20 mg. 4 times a day) you can 
diminish the number and severity of attacks . .. 
reduce nitroglycerin dependence . . . increase ex- 
ercise tolerance. .improve abnormal EKG findings. 


Usual dosage: 10 to 20 mg. before meals and at: 
bedtime. 


Five convenient dosage forms: Peritrate 10 mg, 
and 20 mg.; Peritrate Delayed Action (19 mg.) for 
extended protection at might; Peritrate with Pheno- 
barbital (10 mg. with phenobarbital 15 mg.) where 
sedation is also required; Perttrate with Aminophyl- 
line (10 mg. with 100 mg. aminophylline) in cardiac 
and Circulatory imadequacy. 


eritrate’ 


(GRAND OF PENTAERYTHRITOL TETRANITRATE) 


WARMER-CHILCOTT 


Subscription per annum, net postpaid, ay 00, United States, Canada, Hawaii, and Puerto Rico; 
$11.00, other countries. 

21, 2083, at the Post Office at Lanceuees Pai, under the Act of March 

a special rate of re provided for im the Act of 28, 1928, 

R. of 1948, authofized October 7, 1936. 


Entered as Second Class Matter Ag 
3, 1870 Acceptance for mailing 
embodied in paragraph (4-2), section 34,40, P. & 
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ug splendid book filled with 


information needed by 
every clinician. 


BIOCHEMISTRY OF DISEASE 


EDITION 2 (1952) 1222 PAGES ILLUS. $12.00 


Professor of Biochemistry, Sloan-Kettering Division, Cornell 
Oscar Bodansky, 


University Medical College; attending Clinical Biochemist 
and Chief, Clinical Biochemistry, Memorial Center for 

*“Every chapter is well documented with 

a good bibliography. This is one of the 


Cancer and Allied Diseases. 
best books we have seen, designed to help 
the internist or general physician.” 
— Gastroenterology 


“Recommended to physicians—in order to 
apply intelligently the many diagnostic and 
prognostic laboratory procedures currently 
available.” —Journal of A.M.A. 


“It is one of the best and most authorita- 
tive textbooks on the subject... not a con- 
ventional textbook but is rather a book on 
clinical biochemistry so constructed as to 


represent a systematic integration of all the 
biochemical phenomena related to disease. 
It is arranged in an orderly fashion with 
chapters devoted to diseases of all the or- 
gans and systems of the body. 


“Dr. Bodansky documents not only the ab- 
normal biochemical changes in the disease 
under discussion but presents an intelligent 
analysis of the pathogenesis of the disease. 
Included also are an appendix listing mean 
normal values and standard deviations of 
all normal biochemical analyses made of the 


human body.” 
—N. Y. State Journal of Medicine 


Coming 


INFANT METABOLISM 


Proceedings of the World Health Organization’s Seminars held at Leyden and 


Stockholm in October-November 1950. 
Reported for the first time are research projects of top-ranking scientists on 


facets of infant metabolism. Approx. 480 pages 


many 
Probably $10.00 


To: THE MACMILLAN COMPANY Box AIM 3 

60 Fifth Avenue, New York 11, N. Y. 

Send “ana” of Bodansky: BIOCHEMISTRY OF DISEASE, 2 nd 
1 


ed. @ $12.00 


and when published W.H.O.: INFANT METABOLISM @ probably $10. 1] 


O Bill me 


O Payment enclosed 


(Pubilsher pays small delivery charge if payment is enclosed when ordering!) 


Name 


Street 


City, Zone, State 
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SEE these 


Abramson’s PERIPHERAL VASCU- 
LAR DISORDERS 


Gives complete and practical solutions 
to peripheral vascular problems. By 
DAVID ABRAMSON, M.D., Prof. of 
Med., Univ. of Ill. Coll. of Med. Ap- 
prox. 500 pages, 80 illus. In press 


Kruse’s ALCOHOLISM as a MEDI- 
CAL PROBLEM 


Brings the subject of alcoholism into 
focus as a medical problem. By 30 
Participants. Edited by H. D. KRUSE, 
M.D., Exec. Secy., Comm. on Publ. 
Health, N. Y. Acad. of Med. Approx. 
110 pages, $3.00 


Wilkinson’s MODERN TRENDS IN 
BLOOD DISEASES 


Helpful guide to present trends of dis- 
eases of blood and blood-forming or- 
gans. By 20 Authorities. Edited by 
J. F. WILKINSON, M.D., Univ. of Man- 
chester. 359 pages. Illus. $12.00 


Baker’s CLINICAL NEUROLOGY— 
In 3 Volumes 

The first completely new large scale 

guide to neurology to appear in many 

years. Edited by A. B. BAKER, M.D., 

Prof. of Neurology, Univ. of Minn. 3 

volumes, 2100 pages, illus. $60.00 


Korey & Nurnberger’s NEURO- 
CHEMISTRY 
Offers both a survey and specific new 
information on the chemistry of nervous 
functions and disorders. By 23 Authors. 
Edited by SAUL R. KOREY, M.D., Prof. 
of Neur., Albert Einstein Coil. of Med., 
New York, and, JOHN |. NURNBERGER, 
M.D., Research Associate, The Inst. of 
re Hartford, Conn. 250 pages, illus. 
75 


Werner’s THE THYROID 

A single integrated account of thyroid 
functions, disorders and relationships. 
By 60 Authorities. Edited by SIDNEY 
C. WERNER, M.D., Assoc. Prof. of Clin. 
Med., Columbia. 812 pages, 185 illus. 
$20.00 


Be Sure To Visit Us In Los Angeles 
BOOTH #90 


PAUL B. HOEBER, Inc. 
Medical Book Department of Harper & Brothers 
49 E. 33rd Street, New York 15, N. Y. 

Please Send Me On Approval: 


Abramson’s PERIPHERAL VASCULAR DISORDERS..In pre 
Kruse’s ALCOHOLISM as a MEDICAL PROBLEM . 


Korey & Nurnberger’s NEUROCHEMISTRY 
Werner’s THE THYROID 


C) Bill Me. (J Check Enclosed 
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New (2nd) Edition! 


BLAND’S CLINICAL RECOGNITION AND 
MANAGEMENT OF DISTURBANCES OF BODY FLUIDS 


Up-to-date, comprehensive and helpfully slanted to meet your patients’ needs 


Here is up-to-date, bedside-slanted help on just how to recognize and how to manage 
your patients’ water and electrolyte abnormalities that can so often go unnoticed and 
untreated. In all cases where fluid imbalance is a problem, this comprehensive book 
carefully points out the signs and symptoms of such imbalance. Corrective measures 
are then fully explained. Pitfalls are indicated. 


All new data is included on: the mechanisms of intracellular electrolyte and water metabo- 
lism; the mechanisms of exchange of electrolytes between intra and extracellular water; 
concepts of and value for total body composition of electrolytes, water, nitrogen and 
other substances. Nomenclature has been amazingly simplified. 


By Joun H. Bianp, M.D., A iate Prof of Medici University of Vermont College of Medicine. 522 pages, 7’’ x 10’’, 
with 109 illustrations. $11.50. New (2nd) Edition. 


New!—LAUGHLIN— 
THE NEUROSES IN CLINICAL PRACTICE 


How to recognize and treat patients with emotional disturbances 


Many of the same types of patients you are now seeing in your daily practice can be 
found right here in this book. Dr. Laughlin eases you over the knotty problems of the 
common neuroses by describing incidence, pathogenesis, symptoms, diagnosis and psycho- 
therapy in an understandable style that is as easy to read as a novel. Use of the new 
tranquilizing drugs as adjuncts in therapy is covered. Down-to-earth help is given on 
such subjects as: A yardstick for measuring emotional health—The unhealthy fantasy— 
Malingering—Sleepwalking—Fainting—Amnesia—Depression and suicide—How much 
sleep is needed—Kleptomania—Inhibitions in marriage, etc. 


By Henry P. Lavucautn, M.D., Assistant Clinical Professor of Psychiatry, George Washington University School of Medicine. 
802 pages, 6’’x 9’. $12.50. New! 


Saunders takes this opportunity to salute National Medical Education Week—April 18-22 


—------------------ ORDER TODAY!------------------- 


AIM-4-56 
I W. B. SAUNDERS COMPANY, West Washington Square, Philadelphia 5 . 
Please send me the following: [] Charge my account C] Remittance enclosed | 
() Bland’s Clinical Recognition and Management of Disturbances of Body Fluids... . . $11.50 
Laughlin—The Neuroses in Clinical 
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NEW YORK UNIVERSITY 
POST-GRADUATE MEDICAL SCHOOL 


Fourteen Graduate Courses of 
one year’s duration at the Post- 
Graduate Medical School to pro- 
vide advanced training. Among 
these are: 


Neurology Medicine 

Psychiatry Physical Medicine 
and Rehabilitation 

Pediatrics Radiology 


ANNALS OF INTERNAL MEDICINE 


These courses may be taken as 
part of a residency training pro- 
gram or in preparation for ex- 
amination of the various spe- 
cialty boards. 

Such Graduate Courses may 
also be takne toward credit for 
a Master of Science Degree. 
The majority of Graduate 
Courses commence in Septem- 
ber. You are urged to register 
at an early date because enroll- 
ment is limited. 


For further information write to 


Post-Graduate Medical School 


535 First Avenue New York 16, N.Y. 


Now Ready 


DIRECTORY OF THE 
AMERICAN COLLEGE 
OF PHYSICIANS 


The Directory of the College has 
been revised during 1955 and is now 
available for delivery. Those who 
filed pre-publication orders may expect 
delivery in two to three weeks. 


Post-publication price: 


To A.C.P. Members........ $7.00 
8.00 


Supply is limited. 


American College of Physicians 
4200 Pine St., Philadelphia 4, Pa. 


THE AMERICAN COLLEGE OF PHYSICIANS 
SCHEDULE OF POSTGRADUATE COURSES 
SPRING, 1956 


The following courses have been arranged through the generous coépera- 
tion of the directors and the institutions at which the courses will be given. 
Tuition fees for all courses will be: Members, $30.00; Non-members, 
$60.00. Full details of these courses may be obtained through the Execu- 
tive Offices of the College, 4200 Pine Street, Philadelphia 4, Pa. 


21-25 


Apr. 30-4 
-11 

| 28-June 1 
4-8 


Director. 


Course No. 5, SOME RECENT DEVELOPMENTS IN PRINCIPLES 
AND PRACTICE OF MODERN INTERNAL MEDICINE: Pennsyl- 
vania Hospital, Philadelphia, Pa.; Garfield G. Duncan, M.D., F.A.C.P., X 


Course No. 6, ADVANCES IN ELECTROCARDIOGRAPHY: New York 
University—Bellevue Medical Center, New York, N. Y.; Charles E. xX 
Kossmann, M.D., F.A.C.P., Director. 


Course No. 7, ENDOCRINOLOGY: Tufts University School of Medicine 


P. Jolly, M. D., Assistant Directors. 


Annual Meeting, A.M.A., Chicago 


at the New England Center Hospital, Boston, Mass.; Edwin B. Ast- xX 
wood, M.B., F.A.C.P., Director. 

Course No. 8, MODERN CONCEPTS OF INTERNAL MEDICINE: State 
University of e of Medicine, lowa City, Iowa; William B. 
Bean, M.D _ieathes J. Maclean Smith, M.D., F.R.C.P. 4 
and S. (Glas.), free Director ; George N. Bedell, M. D., and William = 
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Completely new 3rd edition! 


CLINICAL UROLOGY 


By Oswald S. Lowsley, M.D. and Thomas J. Kirwin, M.D. 


2 vols., 1200 pp., 600 figs., Index, $32.50 


From subject matter to format the 
new edition of Urotoey is 
almost a new book. Hundreds of new 
illustrations by the great urologic artist 
William P. Didusch, complete revision 
of existing material and the addition of 
much new subject matter make the new 
edition of this important work truly new. 
Even the pages have been rearranged 
into three columns and enlarged for 
easier readability. 


Among important new or revised 
sections are those on cancer of the 
prostate gland and of the bladder, retro- 
pubic prostatectomy, methods of divert- 
ing the urinary stream and total cystec- 
tomy, the treatment of anuria (including 
the use of the artificial kidney), endo- 


Illustrated by William P. Didusch 


crinology in relation to the urogenital 
tract, and chemotherapy and antibiotics 
in urologic practice. 


Of value not only as a textbook for 
students, internes and residents, this 
work also benefits the practicing urolo- 


gist and the general surgeon. The excel- 
lent illustrations make CurnicaL Urot- 
oGy an atlas of urologic pathology and 
surgical technic. 


Salute your medical schools 
during 
Medical Education Week 
April 22-28 


Mt. Royal and Guilford Avenues 


handling charges. 
NAME... 


ADDRESS...... 


THE WILLIAMS & WILKINS COMPANY 


Please send Lowsley & Kirwin, 3rd ed. on approval. 


Baltimore 2, Maryland 


I enclose full payment to save postage and 
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WANTED 


Back Issues of 
ANNALS OF INTERNAL MEDICINE 


Good used copies of the following 
issues are now needed. Only 
those issues which are currently 
being advertised will be accepted. 


_A thoroughly modern 


private Spa under — $1.50 each for 


conservative medical | || Vol. 1, No. 1—July, 1927 


supervision 


Vol. I, No. 2—August, 1927 
Vol. I, No. 3—September, 1927 
Vol. I, No. 4—October, 1927 
Vol. I, No. 5—November, 1927 
Vol. I, No. 6—December, 1927 
Vol. I, No. 7—January, 1928 
Vol. I, No. 8—February, 1928 
Vol. ‘I, No. 9—March, 1928 


Vol. I, No. 10—April, 1928 

Vol. I, No. 12—June, 1928 

Vol. II, No. 1—July, 1928 

Vol. II, No. 2—August, 1928 
Vol. I, No. 3—September, 1928 
Vol. II, No. 4—October, 1928 
Vol. II, No. 5—November, 1928 
Vol. II, No. 6—December, 1928 


75¢ each for 
Vol. XLII, No. 2—February, 1955 
Vol. XLITI, No. 2—August, 1955 
Vol. XLIII, No. 3—September, 1955 


Vol. XLIII, No. 6—December, 1955 


u 


nique 


in successfully fighting 


malpractice charges 
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JUST READY— NEW 2nd EDITION 


Soffer— Diseases of the 
Endocrine Glands 


By LOUIS J. SOFFER, M.D., F.A.C.P. 


Clinical Professor of Medicine, State University of New York, College of Medicine in New York City; 


New 2nd Edition. In this sound, well-regarded 
work, Dr. Soffer presents a detailed account of 
the physiological considerations and various 
endocrine diseases met in daily practice. The 
text covers all clinical syndromes and their com- 
plete management, including the currently ac- 
cepted tests of endocrine function. Every point, 
every phase of diagnosis and treatment is taken 
up clearly, with instructions on what to look 
for, what you may find, what to do, how and 
when to do it, and the results to expect. 


New 2nd Edition. 


3 Plates in Color. 


Washington Square LEA & F EBIGER Philadelphia 6, Pa. 


Attending Physician and Head of Endocrinology, Mt. Sinai Hospital, New York 


1032 Pages. 
28 Tables. $16.50 


Dr. Soffer has revised his work page by page 
and brought it fully up to date. The new ma- 
terial reflects the considerable progress that has 
been made in this field. There are many new 
illustrations. The book is based on the author’s 
extensive clinical and laboratory experience and 
contains an unusually wide selection of biblio 
graphic data. Internists, clinicians, endocrinolo- 
gists, practicing physicians, pathologists, physi- 
ologists and medical students will find this book 
an invaluable aid for study and reference. 


102 Illustrations and 


smallest dose 


protects 


8 out of 10 


patients 


Metamine 


triethanolamine trinitrate biphosphate, LEEMING, tablets 2 mg. Botties of 50 and 500 
Dose: 1 or 2 tablets after each meal and at bedtime. 


lowest toxicity 


unique amino nitrate 


against angina pectoris 


Thos. Leeming & Co., inc., 155 East 44th Street, New York 17, N.Y. 
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New ganglionic blocker lowers blood pressure consistently, 
predictably, usually with just 2 oral doses per day 


Patients with moderate to severe essential hypertension, and even with 
malignant hypertension, often respond satisfactorily to a ganglionic blocking 
agent such as Ecolid. It can be used alone or — for maximal control of blood 
pressure with minimal side effects — in combination with other antihyper- 
tensive agents such as Serpasil or Apresoline. 


Advantages 


Ecolid has the following advantages over other ganglionic blockers: 
e long action, usually requires only two oral doses per day 
e rapid absorption — promptly reduces systolic and diastolic pressures 
e consistent and predictable response — smoother control 
e lower dosage required than with other ganglionic blockers 
e minimal likelihood of drug tolerance 


Clinical observations 


In a study of four ganglionic blocking agents, Winsor’ found that the “most 
effective agent was SU3088 [Ecolid]....” In another comparative study, Grim- 
son’ reported: “Results with Ecolid have been definitely more encouraging 
than those with pentolinium.” Patients maintained on Ecolid state that they 
prefer this ganglionic blocking agent because of greater energy, improved 


appetite, less difficulty with constipation and fewer tablets to take.** 


For complete information about Ecolid, particularly more details on dosage 
recommendations, management of undesired effects and precautions, contact 
your CIBA representative or write to Medical Service Division for booklet 
entitled “Ecolid — A New Ganglionic Blocker for Hypertension.” 

References: 

1. Winsor, T.: Am. J. M. Se. 230:1338 (Aug.) 1955. 2. Grimson, K. S.: J.A.M.A. 158:359 (June 4) 
1955. 3. Grimson, K. S., Tarazi, A. K., and Frazer, J. W., Jr.: Circulation 11:733 (May) 1955. 4. Grimson, 
K. S., Tarazi, A. K., and Frazer, J. W., Jr.: Angiology 6:507 (Dec.) 1955. 5. Strawn, J. R., and 
Moyer, J. H.: Personal communication, 1955. 6. Maxwell, R. D. H., and Howie, T. J. G.: Brit. 
M. J. 2:1189 (Nov. 12) 1955. 


SUPPLIED: ECOLID Tablets (Rotocotes), 25 mg. (ivory) and 50 mg. (pink). 


DOSAGE: Dosage must be adjusted to the individual patient. Below is a typical 
plan by which treatment may be initiated. 


Ambulatory patients Hospitalized patients TM. 
A A.M. P.M. DAY P.M. 
1 25 mg. - 1 : - 
2 25 mg. 25 mg. 2 3 50 mg. 
3 50 mg. 25 mg. 3 A 50 mg. 
4 50 mg. 50 mg. 4 . 100 mg. 
5 75mg. 50mg. to optimal response 
6 75 mg. 75 mg. = “— 
7 100 mg. 75 mg. 
8 


100 mg. 100 mg. 
SERPASIL® (reserpine CIBA) chloride 


(chlorisondamine chloride CIBA) 
ROTOCOTES **™ (dry-compressed, coated tablets CIBA) 
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Compared with other ganglionic Postural hypoten- 1 
(Total 800mg. _ blockers, small doses of Ecolid were sion lasted 13.4 
Series) daily = + employed and greater hypotensive hours in 5 “test” 
effect was obtained. Rapid absorp- patients receiving 
tion and long duration of hypoten- doses of 150 mg. 
sive action. 


Blood pressure in 20 well controlled; 
= 200mg. reductions lasted twice as long as 
daily those induced by pentolinium. Each 
of 10 patients with previous experi- 

ence with hexamethonium preferred 
=| Ecolid. Less difficulty with constipa- 
| tion; appetite improved; greater 
energy. 


Hypertension in 18 well controlled. Supine blood pres- 


Supine blood pressure reduced with- sure lowered for 
daily ~—soutt: tachycardia. Constipation oc- 12 hours or more 
8 » curred infrequently. with single oral 


doses of 50 to 100 
mg. 


35 responded well; 14 of these be- id 6 
= normotensive. All patients re- 
| ceived reserpine as base therapy. 


Blood pressure of all 12 satisfac- 
torily controlled. Systolic blood pres- 
sure lowered average of 76 mm. 
Diastolic blood pressure lowered 
average of 42 mm. 


| 
9 
| 
REPRESENTATIVE CLINICAL STUDIES OF EGOHG 

on 2 

18 

12 25 to 6 
206 mg. 
daily 

Be 

in more than 500 patients. They were practically unanimo in th opinion 

was highly effective. Nearly all commented on the prolonged 

ion action about - which nermitted a | 
schedule in most cases. ae 
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THE MILTOWN MOLECULE 


Two articles in the April 30th issue of The Journal of the AMA!:? report on... 


an entirely new type of tranquilizer 
with muscle relaxant action—orally effective in 


ANXIETY, TENSION 
and MENTAL STRESS 


no autonomic side effects—well tolerated 
selectively affects the thalamus 
not related to reserpine or other tranquilizers 


not habit forming, effective within 30 minutes 
for a period of 6 hours 


supplied in 400 mg. tablets. Usual dose: 
1 or 2 tablets—3 times a day 


1. Selling, L. S.: J.A.M.A. 157: 1594, 1955, 2. Borrus, J. C.: J.A.M.A. 157: 1596, 1955. 


Miltown 


the original meprobamate —2-methyl-2-n-propyl-1,3-propanedio! dicarbamate—U. S. Patent 2,724,720 


‘DISCOVERED AND INTRODUCED by Wallace Laboratories, New Brunswick, N.J. iy) 
Literature and Samples Available On Request A ® 
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sugar and spice and.. 


Nice to taste .. . difficult to digest . . . the 
result, more often than not, will be gastric 
hyperacidity. Bad experiences and good 
intentions notwithstanding, this particular 
chain of misfortune is likely to recur. With 
Gelusil, however, excessive gastric acidity 
— whether acute or chronic — can be quickly 
and pleasantly relieved. 


Sustained antacid action: The sustained 
action of magnesium trisilicate and specially 
prepared aluminum hydroxide gel restores 
and maintains a mildly acid gastric pH, 
without over-neutralizing or alkalizing. 


. gastric hyperacidity 


Gelusil thus avoids the twin dangers of acid 
rebound and systemic alkalosis. 


Non-constipating: Gelusil’s aluminum 
hydroxide component assures a low alumi- 
num ion concentration; hence the formation 
of astringent — and constipating— aluminum 
chloride is minimal. 


Dosage: 2 tablets or 2 teaspoonfuls two 
hours after eating or when symptoms are 
pronounced. Each tablet or teaspoonful 
provides: 7% gr. magnesium trisilicate and 
4 gr. aluminum hydroxide gel. 


we 
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y, possessed only by cobalt, 
the bone marrow. With honcoy 
well-being naturally accompanies rapid 
“These studies show that oral c 
cent) maintained or improved the 
S n e of well_-heaino wk | 
_ fruit or vegetable juice. 
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In Urinary-Tract Infection... 


the Jest 
of Effective Therapy 


“*... there were no relapses in those freed 
of the initial urinary infection. .. .””! 


Post-treatment recurrence is common in urinary-tract 
infection. 

With Suspension SULFOSE, however, Bohne and Chase! 
report no recurrence: “*...no patient returned for addi- 
tional treatment ... 79% were freed of urinary infection 
...” Infection controlled, relapse prevented—this is the 
test of effective therapy. 

Suspension SULFOSE offers the advantages of three poten- 
tiating sulfonamides in an alumina-gel base. Supported by 
comparative studies, it is a combination for higher and 
more prolonged blood levels? and maximal renal safety.2.* 


Supplied: Suspension Su.Fose, bottles of 1 pint. Also available, Tablets 


Su.rose, bottles of 100 and 1000. Each 5-cc. teaspoonful and tablet contains 
Wyeth 0.167 Gm. each of sulfadiazine, sulfamerazine, and sulfamethazine. 
5 1. Bohne, A.W.,and Chase, W.E.: Am. J.M.Sc. March,1956. 2. Berkowitz, D.: 


: ; Antibiot. & Chemo. 3:618 (June) 1953. 3. Editorial: J.A.M.A. 159:1459 
Philadelphia 1, Pa (Dec. 10) 1955. 


suspension 


SULFOSE 


Triple Sulfonamides (Sulfadiazine, Sulfamerazine, Sulfamethazine) 


Please Mention this Journal when writing to Advertisers 
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E, M. Age 43. Asthma of 10 years’ duration. 


No longer relieved with epinephrine — jitters and 


cardiac palpitation instead. To date, a period 
of over two years, BRONKEPHRINE has 


repeatedly brought relief without side effects.1 


As asthma advances in chronicity from 
mild through moderate to severe, few 
things are more disheartening to the 
physician (and frightening to the patient) 
than a parallel advance in drug tolerance. 
Increases in dosage often produce no 
more than an increase in side effects. It’s 
a therapeutic point of no return that de- 
veloping complications, emphysema and 
bronchostenosis, serve to emphasize. 
BRONKEPHRINE staves off complications 
longer than most drugs, because it re- 
mains effective longer. One of the heart- 
ening qualities of BRONKEPHRINE is the 
fact that its prolonged use engenders a far 
lower incidence of tolerance in the pa- 
tient than does epinephrine.! This sup- 
ports the conclusion that BRONKEPHRINE 
is ““...far more than just a substitute for 
epinephrine.”! 

Going a step further, BRONKEPHRINE’S 
low level of excitation,!:23 described as 
much less than that of epinephrine,’ is 
not only a strong reason for its use in 
asthma in children,! but is also a factor 
favoring its use in any asthmatic. 
However important BRONREPHRINE’s lack 
of tolerance and lack of excitation may 
be, its lack of pressor action, compared 
with other agents, is “most notable.”! 
BRONKEPHRINE’s potent bronchodilating 
action is distinguished by its lack of 


Bronkephrine 


{ethylnorepinephrine Breon) 


pressor effects.!,3-6 This means that even 
hypertensive asthmatics may now receive 
effective anti-asthmatic therapy without 
the risk of increased blood pressure. 
BRONKEPHRINE® (ethylnorepinephrine 
Breon), for either intramuscular or in- 
travenous injection—your drug of choice 
for any asthmatic—is available in 10 cc. 
multidose vials, containing 2 mg. 
BRONKEPHRINE in each cc. 


BRONKEPHRINE—another exclusive, qual- 
ity-controlled parenteral offered from 
Breon, your House of Advanced Office 
Parenteral Medication. 


We will be pleased to send you more in- 
formation, or a clinical sample for your 
practice. George A, Breon & Company, 
1450 Broadway, New York 18, N.Y. 


1. Foland, J. P.: Postgrad. Med. 18:397, 
1955. 2. Schulte, J. W.; Reif, E. C.; 
Bacher, J. A.; Lawrence, W. S., and 
Tainter, M. L.: J. Pharmacol. & Exper. 
Therap. 71:62, 1941. 3. Bubert, H. M., and 
Doenges, J. P.: Bull. School Med. Univ. 
Maryland 31 (No. 1), 1946. 4. Tainter, 
M. L.; Pedden, J. R., and James, M.: 
J. Pharmacol. & Exper. Therap. 51:371, 
1934. 5. Pedden, J. R.; Tainter, M. L., 
and Cameron, W. M.: J. Pharmacol. & 
Exper. Therap. 55:242, 1935. 6. Hart- 
man, M. M.: Ann. Allergy 3:366, 1945. 


Breon 
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CLINISTIX 


specific enzyme test for urine glucose 


just dip 


(s 


NEW CONCEPT IN URINE-SUGAR TESTING 


TRADEMARK 


REAGENT STRIPS 


complete specificity ... unaffected by non- 
glucose reducing substances... differenti- 
ates glucose from other urine-sugars... 
thousands of tests reveal no substance 
causing a false positive. 


extreme sensitivity ...detects glucose con- 
centrations of 0.1% or less. 


utmost simplicity and convenience...a 
CLINISTIX Reagent Strip moistened with 
urine turns blue when glucose is present. 


qualitative accuracy...used whenever 


AMES COMPANY, INC 


Ames Company of Canada, Ltd., Toronto 


NEGATIVE 


No = 
blue 
color 


presence or absence of glucose must be 
determined rapidly and frequently. 
CLINISTIX does not attempt to give quan- 
titative results because so many factors in 
urine influence enzyme reactions. 


economy...CLINiSTix saves time and 
cuts costs...each strip is a complete test 
rapidly performed without reagents and 
equipment. 

available: Packets of 30 CLiNnistix Re- 
agent Strips in cartons of 12—No. 2830. 


* ELKHART, INDIANA 
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bursitis subsides with 


NEw 


(with prednisone) 


TABLETS 


pain, stiffness, swelling relieved; function improved; 
well feeling restored 


also in fibrositis, myositis, neuritis, subacute or interval gout, 
mild rheumatoid arthritis and spondylitis 
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in common rheumatic arthritic disorders 


when you want the distinct benefits of the newest 
corticosteroid therapy plus low, effective dosage 
for greater safety 


SIGMAGEN 


Delewing 


combining 


Prednisone 0.75 mg. —best of the new 

Acetylsalicylic acid 325 mg.—best of the old 

Ascorbic acid 20 mg.—to fortify the patient against stress 

plus aluminum hydroxide 75 mg.—to minimize gastric distress from salicylates 


Packaging: Bottles of 100 and 1000. 


SIGMAGEN,* brand of corticoid-analgesic compound. 


*T.M. SG-J-61-486 


— ok. f rl 
now... 
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Rautensin is the alseroxylon fraction of Rau- 
wolfia serpentina — a complex of hypotensive 
and tranquillizing alkaloids free of the inert 
materials of the whole root. 


Superior to single alkaloid preparations 
Rautensin is reported to cause less weakness, 
fatigue, sedation and mental depression than 
reserpine — a single alkaloid.’ 


More desirable than whole root 

In manufacturing Rautensin, a special puri- 
fication process removes inert materials and 
undesirable yohimbine-like alkaloids con- 
tained in the whole root. It is a balanced 
complex of alkaloids with the smooth thera- 
peutic action of the alseroxylon fraction. 


Firmly established for basic therapy 
. . . not only in early labile hypertension — 


for basic therapy in all hypertensives 


use the complex of Rauwolfia serpentina alkaloids 


SmITH-DorsEY « Lincoln, Nebraska + a division of The Wander Company 


where it is particularly effective — but also as 
a platform on which to build combination 
therapy for the more resistant cases. The ad- 
ditive if not synergistic action of such com- 
binations permits smaller dosages of the more 
potent drugs and causes less side effects with- 
out sacrificing clinical effectiveness.?-3 


Formula: Each tablet contains 2 mg. of puri- 
fied Rauwolfia serpentina alkaloids (alser- 
oxylon fraction). 


Dosage: For the first 20 to 30 days, 2 tablets 
once daily, taken as a single dose, preferably 
on retiring; thereafter, the maintenance dose 
of 1 tablet daily suffices in most patients. 


1. Moyer, J. H.; Dennis, E., and Ford, R.: A.M.A. Arch. 
Int. Med. 96:530 (Oct.) 1955. 


2. Wilkins, R. W.: J. Chronic Dis. 7:563 (May) 1955. 
3. Moyer, J. H.: Texas J. Med. 51:693 (Oct.) 1955. 
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protects your pregnant patients. 
 cent'—p rotects against bile stasis and excessive™ conce ntration, often 
spasmolysis combats: biliary dyskinesia —relie ves-mypertonic dyskie 
: nes requent resen yregnancy-—Nelps prevent related 
tion? and constipation —aets as | physiologi stimula 
Decholin with Belladonna dehydrocholic acid 334 gr. Of 
Crenshaw, J. E: Am. J. Digest. Dis. 17:387, 1950 S. S.: Diseas 
f the Liver, Gallbladder and Bile Ducts, ed. 3, Philadelphia, Febiger, 195. 
vol. 2, p. 951. (3) Sherlock, S.: Diseases of th e Liver ver and Biliary System, Spring 
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All the benefits of prednisone 
and prednisolone 
plus positive antacid 
action to minimize 
gastric distress 


Multiple Compressed Tablets of “Co-DELTRA 
and *Co-HyDELTrRa’ are designed to help the 
physician cope with the problem of gastric dis- 
tress which might otherwise become an obstacle 
to therapy with the newer steroids prednisone 
and prednisolone. Each Multiple Compressed 
Tablet is specifically formulated as a “tablet 
within a tablet” to provide stability and to re- 
lease in sequence antacid and anti-inflammatory 


components. 
\ 
= 
Ls Prednisolone Buffered MULTIPLE 
and COMPRESSED 
TABLETS 


'Co-Deltrra’ 


Supplied: Multiple Compressed Tablets ot 
*‘Co-DELTRA’ and ‘Co-HyDELTRA’, each contain- 


4 ing 5 mg. prednisone or prednisolone, 300 mg. of 
dried aluminum hydroxide gel, U.S.P., and 50 
Ep mg. of magnesium trisilicate, U.S.P., bottles of 
30 tablets. 
Philadelphia 1, Pa. *Co-Dettra’ and 


Division OF Merck & Co., INC. are the trademarks of Merck & Co., INC. 
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“Disillusion and despair 
almost robbed 


this life-worn widow 


99 


of her sanity... 


ae 


“Existence has many times dealt her surly blows: an ailing husband 
who had to be supported for years; a son who went to war without too many 
faults but came home a drunkard, too weak to support himself or defeat the 
miserable habit . . . 

***Dexamyl’ greatly helped this patient . . . she still possesses her humor, 
her vigor, her zest for existence because ‘Dexamyl’ gave her a iift and restored 
feelings of hope and optimism during her trying days.” (From a case report by the 


patient’s physician; photos of patient are unposed—taken during office visit.) 


* TABLETS- ELIXIR 
( Kad i i j SPANSULE? capsules 


a combination of two mood-ameliorating agents . . . 


to relieve both anxiety and depression 


Each ‘Dexamyl’ Tablet or teaspoonful (5 cc.) of the Elixir contains: 
Dexedrine* (dextro-amphetamine sulfate, S.K.F.), 5 mg., and amobarbital, '2 gr. 


Each ‘Dexamyl’ Spansule No. 1 slowly releases the equivalent of fwo tablets. 
Each ‘Dexamyl’ Spansule No. 2 slowly releases the equivalent of three tablets. 


Smith, Kline & French Laboratories, Philadelphia 


*T.M. Reg. U.S. Pat. Off. 
tT.M. Reg. U.S. Pat. Off. for sustained release capsules, S.K.F. 
Patent Applied For. 
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ACHROMYCIN’ 


Tetracycline Lederle 


In the of 


respiratory infections 


January and his associates! have 
written on the use of tetracycline 
(ACHROMYCIN) to treat 118 patients 
having various infections, most of 
them respiratory, including acute 
pharyngitis and tonsillitis, otitis 
media, sinusitis, acute and chronic 
bronchitis, asthmatic bronchitis, 
bronchiectasis, bronchial pneumonia, 
and lobar pneumonia. Response was 
judged good or satisfactory in more 
than 84% of the total cases. 


Each month there are more and more 
reports like this in the literature, 
documenting the great worth and 
versatility of ACHROMYCIN. This 
antibiotic is unsurpassed in range of 
effectiveness. It provides rapid pene- 
tration, prompt control. Side effects, 
if any, are usually negligible. 


No matter what your field or 
specialty, ACHROMYCIN can be of 
service to you. For your convenience 
and the patient’s comfort, Lederle 
offers a full line of dosage forms, 
including 


ACHROMYCIN SF 


ACHROMYCIN with Stress FORMULA 
Vitamins. Attacks the infection— 
defends the patient—hastens normal 
recovery. For severe or prolonged 
illness. Stress formula as suggested 
by the National Research Council. 
Offered in Capsules of 250 mg. and 
in an Oral Suspension, 125 mg. per 
5 cc. teaspoonful. 


For more rapid and complete ab- 
sorption. Offered only by Lederle! 


‘filled sealed capsules 


iJanuary, H. L. et al: Clinical experience with 
tetracycline. Antibiotics Annual 1954-55, p. 625, 


LEDERLE LABORATORIES DIVISION 
AMERICAN CYANAMID COMPANY 
PEARL RIVER, NEW YORK 


@REG. U.S. PAT. OFF. 


PHOTO DATA: 4X5 VIEW CAMERA, F5.6, 1/25 SEC., 
EXISTING LIGHTING AT DUSK, ROYAL PAN FILM, 
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Conservative therapy 
in hypertension 
can be made more effective 


IN MANY OF YOUR HYPERTENSIVE PATIENTS, conservative treatment with reserpine can be 


made more effective by placing the patient on safe combination therapy. 


EFFECTIVE. When combined with reserpine, the blood pressure 
lowering effects of protoveratrines A and B can be achieved with 
Bs smaller dosage, and with marked decrease in annoying side actions. 


SAFE. Veralba/R is many physicians’ choice of combination therapy. 
It can be used routinely without causing postural hypotension or 
impairing the blood supply to the heart, brain and other vital 


organs. Dosage is simple. 


: ACCURATE. Veralba/R potency is precisely defined by chemical 
; 4 [ >» assay. All active ingredients are in purified, crystalline form. 
3 


Each Veralba/R tablet contains 0.4 mg. of protoveratrines and 


0.08 mg. of reserpine. Bottles of 100 and 1000 scored tablets. 
*Trademark 


PITMAN-MOORE COMPANY, Division of Allied Laboratories, Inc, Indianapolis 6, Indiana 
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in biliary tract disorders 


intravenously provides more diagnostic 
information than oral contrast media 


More consistently than oral contrast media, 
intravenous Cholografin visualizes the entire extra- 
hepatic biliary system. It does this “whether or not 
the gallbladder functions or is even present.” 


After cholecystectomy, moderate to severe 
symptoms may persist in 10 to 25 per cent of patients 
whose gallbladders are removed because of choleli- 
thiasis, and in 50 per cent of those whose gallblad- 
ders are removed for so-called noncalculous gall- 
bladder disease.” In these patients, Cholografin may 
reveal strictures, calculi in the common or hepatic 
ducts, or cystic duct remnants. It may also reveal 
dilatation of the common duct (presumptive evi- 
dence of dyskinesia or organic obstruction). 


Preoperative visualization of the gallbladder 
and extrahepatic ducts, even when the gallbladder 
is not functioning, means that Cholografin can fre- 
quently reveal radiolucent calculi in the gallbladder, 
hepatic and common ducts. It can also reveal anom- 
alies and be of diagnostic value when neoplasm is 
suspected. Biliary surgery can now be based on more 
complete diagnostic information than can be pro- 
vided by oral media. 


Cholografin, Squibb iodipamide, is available as 
Cholografin Sodium, in cartons of two 20-ml. ampuls 
with two 1-ml. ampuls for sensitivity testing, and 
Cholografin Methylglucamine, in cartons containing 
one 20-ml. ampul with one 1-ml. ampul for sensi- 
tivity testing. 


SQuiss 


1. Glenn, F., Evans, J., Hill, M., and McClenahan, J.: Intravenous 
cholangiography. Ann. Surg. 140:600 (Oct.) 1954. 2. Sandweiss, D. J., and 
Fulton, H.: Intravenous cholangiography. J.A.M.A. 159:998 (Nov. 5) 1955. 


*CHOLOGRAFIN’® 19 A SQUIBB TRADEMARK 
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more than 
42,000,000 


doses of ACTH 
have been given 


FOLBESYN 


VITAMINS LEDERLE 


B+C 


COMPLEX 


Unsurpassed in safety and efficacy 


In a series of patients treated continuously 
with Armour ACTH for at least 5% 
years’... 
¢ Each responded with a maintained 
increase in cortical function 
@ Major and minor surgical and obstet- 
rical procedures caused no incidents 


¢@ Sudden discontinuance of ACTH did 
not provoke a crisis 


Separate packaging of dry vitamins 
and diluent (mixed immediately be- 
fore injection) assures the patient a 
more effective dose. May also be 
added to standard IV solutions. 


...andHP*ACTHAR 
Gel should be used 
routinely to minimize 
adrenal suppression 
and atrophy in pa- 
tients treated with 


Dosage: 2 cc. daily. 


Each 2 cc. dose contains: 
Thiamine HCI (B,) 10 mg. 


Riboflavin (8,) 10 mg. prednisone, predniso- 
lone, hydrocortisone 
Pyridoxine HCI (B,) 5 mg. : and cortisone. 

Sodium Pantothenate 10 mg. 

Ascorbic Acid (C) 300 mg. 

Vitamin 15 mcgm. 

Folic Acid 3 mg. a 


\ 
HP ACTHAR is the most widely 


(in Gelatin) used ACTH preparation 
*Highly purified 
1. Wolfson, W. Q.: Mississippi Valley M. J. 77: 66, 1955, 


LEDERLE LABORATORIES DIVISION 


amenscaw Cyanamid COMPANY 
PEARL RIVER, NEW YORK 


REG. U.S. PAT. OFF. 


AX THE ARMOUR LABORATORIES 
A DIVISION OF ARMOUR AND COMPANY * KANKAKEE, ILLINOIS 
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| confirms and defines superiority over 
other Rauwolfia preparations in the 
treatment of HYPERTENSION 


e Rauwiloid represents the balanced, mutually potentiated 
actions! of several Rauwolfia alkaloids, of which reserpine and 
the equally antihypertensive rescinnamine have been isolated. 


® Hence, reserpine is not the total active antihypertensive prin- 
ciple of the rauwolfia plant. 


e Rauwiloid is freed of the undesirable alkaloids of the whole 
rauwolfia root. Recent investigations confirm the desirability 
of Rauwiloid (because of the balanced action of its contained 
alkaloids) over single alkaloidal preparations; ‘‘... mental depres- 
sion...was...less frequent with 


The dose-response curve of Rauwiloid is flat, 
and its dosage is uncomplicated and easy to 
prescribe...merely two 2mg. tablets at bedtime. 


1. Cronheim, G., and Toekes, 1. M.; Comparison of Sedative Properties of Single 
Alkaloids of Rauwolfia and Their Mixtures, Meet. Am. Soc. Pharmacol. & Exper, 
Therap., lowa City, Iowa, Sept. 5, 1955. 

2, Moyer, J. H.; Dennis, E., and Ford, R.: Drug Therapy (Rauwolfia) of Hyperten- 
sion. II. A Comparative Study of Different Extracts of Rauwolfia When Each Is Used 
Alone (Orally) for Therapy of Ambulatory Patients with Hypertension, A,M.A. 
Arch, Int. Med. 96:530 (Oct.) 1955. 


e Rauwiloid is the original alseroxylon fraction of India-grown 
iker Rauwolfia serpentina, Benth., a Riker research development. 
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Here is a long-awaited, long-needed sim- 
plification in metabolism test apparatus! 
No “wondering” about human error 
with the BasalMeteR. At conclusion of 
the test, you press a button and read SSCHSSSSSSHSSTSSSSSSSSSSSHSHHSHHHSSHSSHSHESSSOOSEEES 


the result in terms of a plus or minus in 
percentage of normal. It’s as simple as 
that, and just as reliable. Find out now, 
without obligation, about this newer, 
better BMR unit! 


THE LIEBEL-FLARSHEIM CO., 
Cincinnati 15, Ohio 


Gentlemen: Please send me, without yc 
tion, your 6-page brochure describing the 
new L-F BasalMeteR 


NAME. 


ADDRESS 


CITY/STATE 


4Np PRESSING THis 
Sy, 
paratus, you put in four a = 
(age, height, weightand sex) and 
the patient puts in the fifth—the | 
time factor. The BasalMeteR com- 

/ and gives Yeu THE BM 
= - LATORS, NO CON- 
i: 
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Pediatric—infant 


Pediatric—Child 


| Lateral (Sims) 


Have you seen | 
a demonstration of 
the 12 treatment positions 
.. EXCLUSIVE with the 
RITTER UNIVERSAL TABLE ? 


The supreme flexibility of the Ritter Multi-level 
Table meets every positioning requirement... 


regardless of patient condition, size or age. This 


motor-elevated table makes your treatment hours 
easier, you see more patients with less effort. Your 
Ritter Dealer representative is qualified to give 
you a complete demonstration of how the Ritter 
Universal Table can be of greatest value in your 
practice. Call him now, or write the Ritter Com- 
pany, Inc., 3316 Ritter Park, Rochester 3, N. Y. 


Horizontal 
Ritter 


| 


| 30 
| 
GYN 
| | 
GU 
| 
Proctologic 
Contour Chair 
—| 
| Company Inc. 
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Each SUR-BEX with C 
tablet contains: 
Thiamine Mononitrate 
Riboflavin 

Nicotinamide 

Pyridoxine Hydrochloride 


Vitamin Bi 
(as cobalamin concentrate) 


Calcium Pantothenate 

Ascorbic Acid 

Liver Fraction 2, N. F...... 300 mg. (5 grsé 
Brewer's Yeast, Dried .... 150 mg. (2% gry 


As a dietary supplement: | or 2 tablets daily 
For stress, or postoperative convalescence 


2 or more tablets daily. 
603149 


Please Mention this Journal when writing to Advertisers 
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this 
original 
complete 
lipotropic 
formula 
should be 
an integral 
part of 
therapy 


choline - 


asa protective aid 
atherosclerosis and 


THTSCHOL. helps reduce 
vated cholesterol 


NEW 


*Roche' provides: 


1. 


and discomfort; 


for urinary infections 
AZO GANTRISIN 


pain relief plus antibacterial therapy 


other urinary infections, Azo Gantrisin 


_iIn cystitis, prostatitis, urethritis and 


Wide antibacterial spectrum -- 


effective against a wide range of 


microorganisms. 


Relief of pain, 


mucosa. 


High plasma levels == important in 


burning, frequency 


soothing effect on 


Gantrisin *Roche' plus 50 mg phenylazo- 


Gantrisin -- brand of sulfisoxazole 


hematogenous urinary tract infections. 


Each Azo Gantrisin tablet contains 0.5 Gm 


diamino=pyridine HCl (for local pain relief), 


3 
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is ths Word 
for 


Mild, yet positive in action, Noludar ‘Roche’ 
is especially suited for the tense patient 

who needs to relax and remain clear-headed - 
or for the insomniac who wants a refreshing 
night's sleep without hangover.  Not-a bar- 
biturate, not habit-forming. Tablets, 50 ena._|l| 


200 mg; elixir, 50 mg per teasp. 


Noludar®-brand of methyprylon (3,3-diethyl-5-methyl-2,4-piperidinedione ) 
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~PHEOCHROMOCYTOMA? 


confirmed 
or 
denied 


sumply, specifically 


Regitir 


Readily performed in the office unassisted, 
the reliable diagnostic test for pheochro- 
mocytoma with Regitine should be routine 
in hypertension. Potent antiadrenergic, 
Regitine is also valuable therapeutically 
in hypertensive crises and in peripheral 
vascular disease. Explanatory booklet is 
available from your CIBA representative 
or the Medical Service Division. 

Supplied: Ampuls (for intramuscular or intra- 
venous use in diagnosis), each containing 5.0 mg. 
Regitine methanesulfonate in lyophilized form. 


Tablets for oral administration (white, scored), 
each containing 50 mg. Regitine hydrochloride. 


Regitine® meth Ifonate (phentolamine methanesulfonate CIBA) 
C I B A Regitine Phydrochloride (phentolamine hydrochloride CIBA) 
SUMMIT, N.J. 
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When you want to control edema 
think first of 


o- 


Acetazolamide Lederle 


A nonmercurial oral diuretic. Acts by inhibiting the 
enzyme carbonic anhydrase. Produces prompt, 
ample diuresis lasting from six to twelve hours. 
Morning dosage allows an uninterrupted night’s 
sleep. Well-suited to long-term use. Nontoxic. 

The most widely prescribed drug of its kind ! 


Indicated in cardiac edema, epilepsy, acute 
glaucoma, premenstrual tension, edema associated 
with toxemia of pregnancy and edema caused by 
certain types of electrolytic imbalance. Offered in 
scored tablets of 250 mg. for oral use, and in ampuls 
of 500 mg. for parenteral use in critical cases. 


LEDERLE LABORATORIES DIVISION amenscaw Cyanamid compar PEARL RIVER, NEW YORK Lederte) 
"rea. U.S. PAT. OFF, 
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range of routes of administration is a vailable. a 
often encountered when I.V. forms cm 
 Vided by all form enabling the ph 
change in the patient's status. 


ulcer therapy 


provides prolonged relief of ulcer pain.’ 
Kolantyl: 1. Neutralizes acid, 2. Inhibits pepsin, 3. Re- 
lieves hypermotility and spasm through musculotropic 
action, 4. Relieves spasm through neurotropic action, 
5. Forms protecting demulcent, 6. Inhibits lysozyme. 
This combination of ulcer-combating ingredients in pleasant- 
tasting KOLANTYL Gel, or convenient tablets, makes rational 
its use as the medication of choice in peptic ulcer therapy. 


Rx Information 


Kolantyl 


Gel and Tablets 


Action: 

Bentyl* content affords spas- 
molysis and parasympathetic- 
depressant actions without the 
side effects of atropine. 

Rapid, Prolonged Antacid Relief 
...- Balanced antacids — no lax- 
ation — no constipation 

Proven Demulcent Action... 
Helps protect normal cells, en- 
courages cellular repair 


Anti-enzyme Action... Necrotic 
pepsin and lysozyme action 
checked 
Composition: 
Each 10 cc. of KOLANTYL Gel or 
each KOLANTYL tablet contains: 
Bentyl Hydrochloride. ....5 mg. 
Aluminum 

Hydroxide Gel ...... .400 mg. 
Magnesium Oxide ......200 mg. 
Sodium Laury] Sulfate. ..25 mg. 
Methylcellulose ........100 mg. 


Dosage: 

Gel — 2 to 4 teaspoonfuls every 
three hours, or as needed. Tab- 
lets —2 tablets (chewed for 


more rapid action) every three 
hours, or as needed. 
Supplied: 

Gel —12 oz. bottles. Tablets ~ 
bottles of 100 and 1,000. 


1, Johnston, R.L.: J. indiana St. M.A, 46:869, 
1953. 2. McHardy, G., and Browne, D.: Southern 
M. J. 45:1139, 1952. 


*Merreil’s distinctive antispasmodic that is more 
effective than atropine—free from side effects of 
atropine.? 


THE WM. 8S. MERRELL COMPANY 
New York * CINCINNATI * St. Thomas, Ontario 


Merrell 
Pioneer in Medicine 
for Over 125 Years 
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is the symbol : f 
of the IN| rae 
STANDARDIZED 
Tablets 
 QUINIDINE SULFATE 
: NATURAL 


0.2 Gram = Alkaloidally assayed 


(approx. 3 grains) and standardized, 


produced by 
Davies, Rose & Co., Ltd. 


insuring uniformity 


and 
therapeutic 


By specifying the name the physician dependability 


‘will be assured that this standardized — 
form of Quinidine Sulfate Natural : Each tablet contains 


will be dispensed to his patient. 0.2 Gram 
aS (approx. 3 grains) 


and is scored for the 


convenient administration 


on their es 3 


(Clinical samples sent to physicians 


’ eg Supplied also in strengths of 
Davies, Rose & Company, Limited 0.12 Gram (approx. 2 gr.) 
Boston 18, Massachusetts a and 0.3 Gram (approz. 5 gr.) 


Please Mention this Journal when writing to Advertisers 
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All the benefits of prednisone 
and prednisolone 
plus positive antacid 
action to minimize 
gastric distress 


Multiple Compressed Tablets of ‘Co-DELTRA’ 
and ‘Co-HyDELTrRa’ are designed to help the 
physician cope with the problem of gastric dis- 
tress which might otherwise become an obstacle 
to therapy with the newer steroids prednisone 
and prednisolone. Each Multiple Compressed 
Tablet is specifically formulated as a “tablet 
within a tablet” to provide stability and to re- 
lease in sequence antacid and anti-inflammatory 
components, 


MULTIPLE 
COMPRESSED 
TABLETS 


Prednisone Buffered 


Supplied: Multiple Compressed Tablets of 
*Co-Detra’ and ‘Co-HyDELTRA’, each contain- 
ing 5 mg. prednisone or prednisolone, 300 mg. of 
dried aluminum hydroxide gel, U.S.P., and 50 


mg. of magnesium trisilicate, U.S.P., bottles of 
30 tablets. 


Philadelphia 1, Pa. ‘Co-Dettra’ and ‘Co-HyDELTRA’ 
Division OF MerRcK & Co., INC. are the trademarks of Merck & Co., INC. 
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new...paired piperidol action 
for functional gastrointestinal complaints 


rapid 


visceral eutonic, Dactil® 


prolonged 


cholinolytic, Piptal® 


relief throughout the G. I. tract 


Tridal 


TRIDAL permits more comprehensive control of gastrointestinal complaints by providing 
the combined benefits of two piperidols. The local action of Dactil* works immediately to 
give rapid relief of gastrointestinal pain and spasm; the potent cholinolytic Piptalt rein- 
forces relief and provides prolonged normalization of secretion and motility. 


TRIDAL is singularly free from urinary retention, constipation, dry mouth, blurred vision. 


dosage: One TRIDAL Tablet two or three times a day and at bedtime. Unless rapidly swallowed with 
water, TRIDAL will produce some lingual anesthesia. 


Each TRIDAL Tablet contains 50 mg. of Dactil and 5 mg. of Piptal. Bottles of 50 compressed, uncoated 
tablets. 


*Dactil (the only brand of N-ethyl-3-piperidyl diphenylacetate hydrochloride): the piperidol to prescribe alone when no 
interference with digestive secretion is desired. 

tPiptal (the only brand of N-ethyl-3-piperidy!-benzilate methobromide): the piperidol to prescribe alone when peptic ulcer 
is known to be present and normalization of secretion as well as motility is desired. 


PIONEERS IN PIPERIDOLS 
|, Inc MILWAUKEE |, WISCONSIN Cats 
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How CARNATION INSTANT 


provides new dietary advantages not possible 


with other forms of nonfat milk 


Because Carnation Instant is a new 
crystal form of nonfat dry milk, the 
physician may specify a greater 
ratio of milk solids to water than 


WHEN LIQUIDS ARE RESTRICTED, 
the physician may specify an 
additional heaping tablespoon of 
Carnation crystals per glass (or 
l, cup additional crystals per 
quart.) This ‘‘self-enrichment”’ 
provides a 25% increase in pro- 
tein, calcium and B-vitamins with 
no increase in liquid bulk. 


25% “self-enriched” Carnation 
Instant also provides a more familiar 
heavier texture and richer flavor, 
well-liked by patients who are 
accustomed to drinking whole milk. 


supplied by bottled nonfat milk. The 
new crystal form may also be added 
to whole milk to increase its nutri- 
tive content. 


WHEN PROTEIN NEEDS ARE HIGH, 


the physician may recommend the 
addition of 144 cups Carnation 
crystals to each quart of whole 
milk. This doubles the protein, 
calcium and B-vitamin content. 


The use of Carnation Instant 
in whole milk is of value for 
children who are in a 
temporary phase of “milk 
resistance”...and is also useful 
in increasing the protein 
in convalescent diet without 
increasing bulk. 


Other advantages 
of the Carnation exclusive 
Crystal Form 


Fresh milk flavor, delicious for drinking. 
Mixes instantly in ice-cold water. 

Does not cake or harden in the package. 
No special recipes needed. 

Economical, available everywhere. 


Please Mention this Journal when writing to Advertisers 
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THORAZINE* 


*Thorazine’ can facilitate 
to help you relieve zB the over-all management of 


your menopausal patient. 


the severe emotional upset 


Its unique, non-hypnotic 
of the menopausal patient 

relieves anxiety, tension, 
agitated depression and 
helps you to restore to 
the patient a feeling of 
well-being and a sense 

of belonging. 

‘Thorazine’ is available in 
ampuls, tablets and syrup 
(as the hydrochloride), 
and in suppositories 


(as the base). 


For information write: 


Smith, Kline & French 
Laboratories, Philadelphia 1 


*T.M. Reg. US. Pat. Off. for 
chlorpromazine, S.K.F. 
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Emergency? 


Here’s a Proved 
Technique 


Have you ever faced a pressing need to fill a medical post— 
and discovered just in time the capable help of a personnel 
bureau with immediate understanding of your needs? 


In our case we know from many friends served over many 
years that we can save you time, tedium and frustration in the 
search for professional personnel by marshalling candidates for 
your consideration. An internist interested in a clinic con- 
nection; a radiologist of 500 bed hospital calibre—these and 
other competent men whose dossiers we now have on file may 
offer the precise qualifications you have in mind. 


. . . and we MAY hear from you in time to put you 
in touch while they’re still available. 


That happy situation often develops when our friends make 
it their first order of business to WRITE, WIRE or PHONE 
1. ere a vacancy occurs in their medical or ancillary 
staffs. 


oP Ms, OUR 60+h YEAR 
WoopwARD 
lodical Personnel Bureau 

FORMERLY ~AZNOE’S 
* 3rd FLOOR* 185 N. WABASH «CHICAGO I + 


; 
with AiAti a contwy. 


YOUR ATTENTION 


To the advertising pages of this 
journal is recommended by the 
Advertising Committee. This 
committee controls the ac- 
ceptance of promotional ma- 
terial in the Annals of Internal 
Medicine in the interest of its 
readers. The committee ac- 
cepts advertisements only of 
worthy products or competent 
services offered by reputable 
firms. It refuses all that is 
irrelevant to the practice of in- 
ternal medicine. 


The Annals reader who exam- 
ines the informative and at- 
tractive advertisements in each 
issue takes one more step in 
keeping abreast of newer de- 
velopments in clinical medi- 
cine. 


d is for dawdle 


D is for a Devereux Sehool tere dawaling, and similar be- 


haviors, are regarded as symptoms; 
each of whose possible causes is 
fully explored. 


Medical, psychiatric, educational, 
and psychometric findings are fused 
into a therapeutic program for each 
individual student. We invite you 
to observe the results of this un- 
usual approach; or to write for de- 
tailed information to 


JOHN M. BARCLAY 
Director of Development 
The Devereux Foundation 
Devon, Pennsylvania 


SCHOOLS 


UNDER THE DEVEREUX FOUNDATION 
HELENA T. DEVEREUX, Director : 


Professional Associate Directors 
ROBERT L. BRIGDEN, Pu.D. EDWARD L, FRENCH, Pu.D. 
MICHAEL B. DUNN, Pu.D. ROBERT T. GRATTAN, M.D. 
J. CLIFFORD SCOTT, M.D. 


DEVON, PENNSYLVANIA SANTA BARBARA, CALIFORNIA 


Please Mention this Journal when writing to Advertisers 
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Philadelphia 1, Pa. 


All the benefits of prednisone 


Prednisolone Buffered 


Division OF Merck & Co., INC. 


and prednisolone 
plus positive antacid 
action to minimize 
gastric distress 


Multiple Compressed Tablets of “Co-DELTRA 
and ‘Co-HyDELTRA’ are designed to help the 
physician cope with the problem of gastric dis- 
tress which might otherwise become an obstacle 
to therapy with the newer steroids prednisone 
and prednisolone. Each Multiple Compressed 
Tablet is specifically formulated as a “tablet 
within a tablet” to provide stability and to re- 
lease in sequence antacid and anti- inflammatory 
components. 


'Co-Deltra’ 


Supplied: Multiple Compressed Tablets of 
*Co-Detra’ and ‘Co-HyYDELTRA’, each contain- 
ing 5 mg. prednisone or prednisolone, 300 mg. of 
dried aluminum hydroxide gel, U.S.P., and 50 
mg. of magnesium trisilicate, U.S.P., bottles of 
30 tablets. 


*‘Co-Dettra’ and 
are the trademarks of Merckx & Co., Inc. 


MULTIPLE 
COMPRESSED 
TABLETS 
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While both of these fine instruments are 
effectively used independently, when used 
together they provide a new and valuable 
approach to the more accurate diagnosis of 
heart disease. 


The CAMBRIDGE AUDIO-VISUAL HEART 
SOUND RECORDER is a radically new portable 
instrument which enables the Doctor to 
HEAR, SEE and permanently RECORD 
heart sounds—simultaneously. 


Heart sounds, picked up by the microphone, 
are amplified to any desired degree for aus- 
cultation. The Physician hears the heart 
tones faithfully reproduced through an elec- 
trical stethophone fitted with binaural ear 
pieces similar to those he is accustomed to 
using. The heart sounds being heard are 
simultaneously visible upon the long per- 
sistence screen of a three inch cathode ray 
tube. 


Any portion of the heart sounds may be 
permanently recorded upon paper-thin mag- 
netic discs that may be filed with the pa- 
tient’s history or mailed to a consultant. 
They may be “played-back” (both heard 


A LOGICAL COMBINATION 


“SIMPLI-SCRIBE” DIRECT WRITING 
ELECTROCARDIOGRAPH 


and viewed) at any time for review, study 
or consultation. 


The CAMBRIDGE “‘SmpPLI-SCRIBE” Model is 
a direct writing, portable electrocardiograph. 
When used in combination with the Audio- 
Visual Recorder, the electrocardiogram from 
the “‘Simpli-Scribe’”’ may be viewed upon the 
cathode ray screen of the Recorder while 
listening to the heart sounds, or the electro- 
cardiogram may be superimposed upon the 
heart sound trace for timing complex cases. 


Now the Physician, Hospital or Clinic has 
available a pair of complementary instru- 
ments making possible more rapid, accurate 
and complete diagnosis of heart disease. 


Send for Bulletin 186 
CAMBRIDGE INSTRUMENT CO., Inc. 
3715 Grand Central Terminal, New York 17, N. Y. 
Chicago 12, 2400 West Madison Street 
Philadelphia 4, 135 South 36th Street 
Cleveland 15, 1720 Euclid Avenve 
Detroit 2, 7410 Woodward Avenve 
PIONEER MANUFACTURERS OF THE ELECTROCARDIOGRAPH 


CAMBRIDGE 


CARDIAC DIAGNOSTIC 
INSTRUMENTS 
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One or two ‘Perazil’ 
provides 
n the Of wl 


ihydrocodeinone with 


el 


View; MMe 
University 


Neate Fork Medical 


Tae architect whe drew 

the plans for the offices in 

which you are located was not 

com plctely concerned with how the 
tenant would make use of the space. 

That, of course, was left to your 
planning, and only you know enough 
of the “anatomy” @f your practice to 
decide which furnishings and instruments 
are needed, 

When electrocardiographs and/or 
metabolism testers are"considered as 
examining aids, their inelusion in the 
specifications of & plan to build for better 
diagnosis is an important decision. 

Te help you determine the value of these 
instruments, we will gladly arrange for you 
to include either or both of them in your 
“floor plan” during @ mo-obligation-to-you trial 
period. This willgive you an opportunity 
so judge them from your own point of 
view before the final “blueprint” is 

drawn and purchase is made. 


When you 
receive extra 
ently from 
interest in enc 
yer es the ure 
pany instead 


Write for «. 


on th. 
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essential 
that 
hypertension 


hydrochloride 


{reserpine and hydralazine hydrochloride CIBA) 


Tranquilizer-Antihypertensive 


The patient whose blood pressure must come down 
shows gratifying response to treatment with Serpasil- 
Apresoline, particularly after therapy with Serpasil 
alone. Among the benefits: both systolic and diastolic 
pressures reduced; heart rate slowed; renal blood 
flow enhanced ; fewer side effects; decreased anxiety, 
stress and insomnia. 


NOTE: Priming therapy with Serpasil adjusts the patient to 
the physiologic milieu of lower pressure. 


Supplied: Tablets #2 (standard strength, scored), 
each containing 0.2 mg. Serpasil and 50mg. Apresoline 
hydrochloride; Tablets #1 (half strength, scored), 
each containing 0.1 mg. Serpasil and 25 mg. Apresoline 
hydrochloride. 


C 1B A Summit,N.J. 
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faster 
paced.. 
better 


BRAND OF TETRACYCLINE homogenized mixture 
. 125 mg. tetracycline per 5 cc. tea- 
spoonful. Bottles of 2 fl. oz. and 1 
the pint, packaged ready to use. 
Reavy To use No reconstitution 
required. 


READILY Aaccepteo Unusual, deli- 
cious fruit flavors. 


RAPIDLY ABSORBED Fine particle 
dispersion —therapeutie blood 
levels within one hour. 


RAPIDLY EFFecTive Fast, trouble- 
free tetracycline for control of the 
widest range of infections. 


also available : vitamin-fortified TETRABON SFt 
(brand of tetracycliné hydrochlo- 
ride with vitamins) homogenized 
mixture: 125 mg. tetracycline per 
5 ec. teaspoonful, plus vitamins of 
the B complex, C and K recom- 
mended for nutritional support in 
the stress of prolonged infection. 


Bottles of 2 fl. oz., packaged ready 
to use. 


*Trademark tTrademark for Pfizer- 
originated, vitamin-fortified antibiotics 


> 
Pfizer) PFIZER LABORATORIES, Division, Chas. Pfizer & Co., Inc., Brooklyn 6, N. Y. 
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*Reifenstein, E. C., Jr., and Albright, F.: J. Clin. Investigation 26 :24, 1947. 


for individualized therapy: two strengths 


GYNETONE REPETABS “.02”: Ethinyl Estradiol U.S.P. 
0.02 mg. plus 5 mg. Methyltestosterone U.S.P. 
GYNETONE REPETABS: “.04”: Ethinyl Estradiol U.S.P. 
0.04 mg. plus 10 mg. Methyltestosterone U.S.P. 


GYNETONE,® combined estrogen-androgen. 
Repetass,® Repeat Action Tablets.  ¢1-63.256 


ER 
allo 
: 


GYNETONE 
REPETABS 


in the changing years 


two strengths 


0.02 mg. ethinyl estradiol plus 5 mg. Methyltestosterone U.S.P. 
0.04 mg. ethinyl! estradiol plus 10 mg. Methyltestosterone U.S.P. 
GYNETONE,® combined estrogen-androgen. 
Reretass,® Repeat Action Tablets. 


GT-1-61-256 


REPETABS standard 


for therapeutic 
convenience 


daylong relief. from a single dose 


CHLOR-TRIMETON REPETABS 8 and 12 mg. 
PRANTAL REPETABS 100 mg. 
GYNETONE REPETABS “.02” and “.04” 


CHLOR-TRIMETON® Maleate, brand of chlorprophenpyridamine maleate. 


Ny PRANTAL® Methylsulfate, brand of diphemanil methylsulfate. 
GYNETONE,® combined estrogen-androgen. 


REPETABS,® Repeat Action Tablets. M-J-62-356 
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Resultant soft, formed feces 


Doxinate introduces an entirely new principle to the treatment of constipation. 
Doxinate’s action is only on the bowel contents —not on the bowel itself. 


Doxinate does nothing but permeate and soften the fecal mass. By lowering 
surface tension, this inert chemical makes the bowel contents absorb and 
retain fluids. Once Doxinate has eliminated hard, dry stools, normal 
intestinal peristalsis takes over and completes evacuation. 


Wilson and Dickinson' concluded after experience with many hundreds 
of cases: “In our opinion, dioctyl sodium sulfosuccinate has wide 
usefulness in the treatment of constipation because a good therapeutic effect 
can be obtained without the danger of toxicity or decreasing effectiveness 
even when used regularly for indefinite periods of time.” 


The efficacy and safety of Doxinate make it particularly indicated wherever 
normal bowel habits are desired —such as in geriatric, pediatric, 
obstetric and surgical patients. 


Doxinate does not irritate the bowel or cause “griping” or flatulence. dosage: 

Adults: One green 60 mg. 
Doxinate is not oily and does not leak or interfere with vitamin assimi- capsule daily or one to 
lation or other digestive processes. 
Doxinate is not a bulk producer. You can prescribe Doxinate without fear Neiinses ond chilean Sak 
of its causing “bloat,” “fullness” or impaction. 


Please Mention this Journal when writing to Advertisers 


mula, milk or orange juice. 
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oil, for “rusty” joints 


Pabirin ... safest fast acting 
paba-salicylate combination 


Pabirin stops pain and does it fast and safely. 
Fast, because it’s a rapidly disintegrating 
capsule, not an enteric-coated tablet. It re- 
duces fever and swelling, improves the mo- 
bility of “rusty” joints, too. And it’s safe! 


PABA potentiates a low dosage of salicyl- 
ates and thus rapidly produces high and 
sustained blood levels because it retards 
salicylate excretion. Important: There’s 
neither sodium nor potassium in Pabirin. 
It can safely be prescribed for patients 
whose sodium intake has to be restricted. 


Pabirin is well tolerated: it contains plain 
acetylsalicylic acid; it’s best taken after 
meals. There are 300 mg. of vitamin C in a 
daily dose of 6 capsules to counteract the 
depletion of this vitamin under salicylate 
therapy. 


To sum it up: Pabirin, for rapid effective- 
ness, safety, and tolerance, is hard to sur- 
pass for long-term therapy of rheumatoid 
diseases. 


Each capsule contains: 
Acetylsalicylic acid 
Para-aminobenzoic acid 
Ascorbic acid 


Average dose: 2 to 3 capsules 3 or 4 times daily. 


Supplied: In bottles of 100, 500 and 1,000 
capsules. 


Pabirin is a preparation. 


SmiTH-Dorsey Lincoln, Nebraska 
A Division of The Wander Company 


(5 gr.) 0.3 Gm. 
(5 gr.) 0.38 Gm. 
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_ In Congestive Heart Failure 


_R, Wide Safety Margin 


WHITE'S BRAND OF AMORPHOUS GITALIN 


Authoritative investigators have reported that the digitalizing dose of 
Gitaligin is approximately one-third the toxic dose.'* 


This ‘“‘wide margin of safety” (difference between therapeutic and 

toxic doses) permits rapid digitalization and successful maintenance with 
a minimum of toxic side reactions—even in refractory cases where 

other glycosides have failed.* And, cost to your patient is no greater 
than ordinary digitalis preparations. 


Supplied: Scored tablets of 0.5 mg. Bottles of 30 and 100. 


References: 1. Ehrlich, J. C.: Arizona Med. /2: 239 (June) 1955. 2. Weiss, A., and Steigmann, F.: Am. J. M. 
Sc. 227: 188 (Feb.) 1954. 3. Dimitroff, S. P.; Oriffith, G. C.; Thorner, M. C., and Walker, J.: Ann. Int. Med. 
39: 1189 (Dec.) 1953. 4. Hejtmaneik, M. R., and Herrmann, G. R.: Texas St. J. M. 5/: 238 (May) 1955. 
5. Batterman, R. C.; DeGraff, A. C., and Rose, O. A.: Circulation 5: 201 (Feb.) 1952. 6. Denham, R. M.: 
J. Kentucky St. M. Assoc. 53: 209 (Mar.) 1955. 
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to NORMALIZE, we 


It is important, when inducing normal bowel func- 
tion, to supply a non-irriating bulk to the colon, 
especially in those cases in which it has been neces- 
sary to eliminate from the diet the high roughage 
foods irritating bulk (lignin and cellu- 
lose). 


It has been shown' that the dion resumes a more 
normal peristaltic pattern’ when it is supplied with 
a stool of medium soft consistency of sufficient bulk’, 
especially if the indigestible portion of that bulk 
consists primarily of hemicellulose’. 


KONSYL is a vegetable concentrate of naturally 
occurring hemicelluloses. It is derived from blond 
psyllium seed and provides just the moist, smooth, 
effective bulk so essential to normal peristalsis. Its 
use has been shown to materially hasten the rate of 
improvement in patients with the irritable colon 
syndrome’. KONSYL contains 100% bulk producing 
material. 


Furthermore, Konsyl is available in 6-ounce and 12- 
ounce containers at significantly lower-cost-to-patient 
prices. That’s why we say 


to NORMALIZE, use 


. Dolkhart, R. E., Dentler, M. & Barrow, L. L., Ill. M. J. 
90:286, 1946 
. Adler, H. F., Atkinson, A. J., & Ivy, A. C. Am. J. Digest. Dis., 
8:197, 1941 
3. Wozasek, D., & Steigman, F., Am. J. Digest. Dis., 9:423, 1942 
: a R. D., & Olmsted, W. H., Ann. Int. Med., 10:717, 


: Leeithel. M. M., Conn. State M. J., 19:86, 1955 


FORMULA: KONSYL CONTAINS 100% PLATAGO OVATA 
COATING. 


lacte dy BURTON, PARSONS & COMPANY Giince suse 
@rginalors of Hy 
WASHINGTON 9, D.C. 
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“judicious combination...” 


for antiarthritic therapy 


SA 


That cortisone and the salicylates have a complementary 
action has been well established.'* In rheumatic conditions, 
functional improvement and a sense of feeling well are noted 
early. No withdrawal reactions have been reported. 


One clinician states: ““By a judicious combination of the two 
agents . . . it has been possible to bring about a much more 
favorable reaction in arthritis than with either alone. Salicylate 
potentiates the greatly reduced amount of cortisone present so 
that its full effect is brought out without evoking undesirable 
side reactions.””! 


INDICATIONS: 
Rheumatoid arthritis . . . Rneumatoid spondylitis . . . Rheumatic 
fever... Bursitis... Still’s disease... Neuromuscular affections 


EACH TABLET CONTAINS: 
Cortisone acetate ....... 2.5 mg. 
Sodium salicylate 0.3 Gm. 
Aluminum hydroxide gel, dried . 0.12 Gm. 
Calcium ascorbate 60 mg. 
(equivalent to 50 mg. ascorbic acid) * 
Calcium carbonate ...... 60mg. U.S. Pat. 2,691,662 


. Busse, E.A.: Treatment of Rheumatoid 
Arthritis by a Combination of Cortisone and 
is Clinical Med. 11:1105 (Nov., 

) 


BRISTOL, TENNESSEE 
H.: Abst. in 


. Roskam 
NEW YORK sam, 151:248 (1953 
. Coventry, M.D.: Meet., Mayo 
KANSAS CITY Clinic, 25:60 (1 954). 
. Holt, K.S., et al.: Lancet, 2:1144 (1954). 
SAN FRANCISCO : Spies, T.D., et al.: J.A.M.A., 159:645 (Oct. 
1955). 


The S. E. Massengill company 
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Superior antacid action and... 


"For palatability, 


many patients prefer Maalox 


MAALox®, an efficient antacid suspension of magnesium- 

aluminum hydroxide gel, is smooth-textured, and always SRO ene 

pleasant to take. MAALOXx was tested by thousands of hos- a os For Pain is 

pital outpatients, who preferred it to other antacids. Indeed, ¢ try Ascriptin Tablets um 

high patient acceptability (without danger of constipation ) (Aspirin buffered with Maalox) \ 

is one of the outstanding advantages of MaALox therapy.” ee Doubles blood salicylate level 
As to chemistry: MAALox has more acid-binding capacity ° = more — io \ 

than aluminum gel, and maintains its antacid proved. 

effect twice as long. Samples on request. / 
Supplied: Suspension, bottles of 12 fluidounces. 

Tablets, bottles of 100. Samples sent promptly on request. 

1. Kramer, P.: Med. Clin. North America, 39:1381, Sept. 1955. 
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Guide 
fo 


Dosage 


Adjustment 


“By cautious and meticulous adjustment 
of dosage subjective relief may be achieved 
and will almost certainly be followed 
by objective improvement.””! 


In the successful management of hypertension with ANSOLYSEN, the indispen- 
sable element is proper regulation of dosage. To achieve this, Waldman and 
Pelner' have used a physiological principle as a guide to dosage regulation. 


With the normal functioning of a compensatory reflex vasoconstrictor mech- 
anism, man’s blood pressure usually rises when he changes from a recumbent to a 
sitting position. The clinicians found that under the influence of an adequate 
dose of ANSOLYSEN, this postural vasoconstrictor reflex is blocked, causing the 
patient’s blood pressure to fall when he is seated and to rise on reclining. 


Waldman and Pelner report success with this method in 26 patients having 
malignant or progressive hypertensive disease. “In all patients, significant fall 
... occurred in systolic and diastolic blood pressure, in both the seated and 
recumbent positions. The cardiac, retinal, and coronary status of all patients 


was improved. . . .”” 


Supplied: Tablets, 20 mg., 40 mg., and 100 mg., scored, bottles of 100, Wis (the 
Injection: 10 mg. per cc., vials of 10 ce. As 


1, Waldman, S., and Pelner, L.: Am. J. M. Se. 231:140 (Feb.) 1956. Phitedeiphie 1, Pa. 
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IN THE DETECTION AND MANAGEMENT : 
OF INFLAMMATORY CONDITIONS... .€°*R°P-A 


Tests for C-reactive protein depend on a single factor . . . the presence of inflammation. 


C-R-P-A 


“False positives” do not occur in tests for C-reactive protein because this abnormal 
protein appears only in patients with inflammatory conditions but is never present 
in normal serum.’ Disappearance of CRP or changes in its concentration parallel 
more closely and more promptly variations in the patient's condition than usually 
evidenced by fluctuations in sedimentation rate. 


More Accurate than Sedimentation Rate Determinations’ 


C-R-P-A 


There is no “normal,” therefore no equivocal zone of values in the interpretation 
of tests for C-reactive protein.‘ CRP tests are not invalidated in patients with con- 
gestion of the liver, in heart failure, anemia, cyesis, nephrotic syndrome, or 
changes in fibrinogen, serum albumen or globulin, when sedimentation rates may 
be misleading. 


More Easily Interpreted than Sedimentation Rate Determinations’ 


More Convenient to Perform than Sedimentation Rate Determinations® 


The test for C-reactive protein may be performed at any time after obtaining a 
sample.of the patient's serum. Since a large volume of serum is not necessary, blood 
may be drawn from a fingertip rather than from a vein. The simple technique 
employed in CRP determinations facilitates routine use in office and hospital. 


C-reactive Protein Antiserum (Schieffelin) 


Schrefletin 


Sohiofelin & Co New York 3, N. ¥. + Pharmaceutical and Research Laboratories since 1794 


For complete descriptive brochure on techniques and materials required, send request to: 


In Canada: William Sofin Ltd. 


1. Shackman, N. H.: Heffer, E. T.. and Kroop, L G@.: Am. Heart J. 48:599 (Oct.) 1954. 
(5-645 (Nov.) 1953. © 3. McEwen. C.: M. Clin. North America 39:353 (March) 1955. ¢ 
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IN URINARY TRACT INFECTIONS 


sensitivity studies suggest 


FURADANTIN’S “broad spectrum of antibacterial 
and antiprotozoal activity in vitro”' makes it 
important to include this agent, routinely, in 
sensitivity tests. Organisms commonly resistant 
to most of the antibiotics, notably Proteus 
and Pseudomonas, are_often inhibited ‘by 
FURADANTIN.? 


GRAND OF NITROFURANTOIN 


“|... may be unique as a wide-spectrum antimicrobial 
agent that is bactericidal, relatively nontoxic, 
and does not invoke resistant mutants.””* 


clinical cures confirm 


“Clinical studies have demonstrated rapid clin- 
ical response of cases of cystitis, prostatitis, and 
pyelonephritis.””* 
Typical Timetable of Furadantin Effectiveness 
In 30 minutes, antibacterial concentrations in 
urine. 
In 24 hours, turbid urine is usually clear. 
In 3 to 5 days, most patients are symptom-free 
and the urine is free of pus cells. 
In one week, the urine is usually sterile. 
Supruiep: Tablets, 50 and 100 mg., bottles of 25 and 100. 

Oral Suspension, 5 mg. per cc., bottle of 118 oc. 
REFERENCES: 1. Mintzer, S., et al.: Antibiotics 3:151, 1963. 2. Felton, F. C., 
and Kemp, A. P.: J. Urol. 73:718, 1955. 3. Waisbren, B. A., and Crowley, W.: 
A.M.A. Arch. Int. M. 98:653, 1955. 4. Flippin, H. F., and Elsenberg, G. M.2z 


Antimicrobial Therapy in Medical Practice, Philadelphia, F. A. Davis Company, 
1955, p. 40, 
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PREOPERATIVE SEDATION 


one of the 44 uses 


for short-acting N E M B U TA L 


(Pentobarbital, Abbott) 


Just 0.1 Gm. (1% grs.) of short- 
acting NemBurat the night before 
and 0.1 to 0.2 Gm. (11% to 8 grs.) two 
hours before operation will allay ap- 


prehension, induce sleep and decrease 


the amount of general anesthetic 
needed. And with these advantages: 


»> Short-acting NEMBUTAL can 
produce any desired degree of cere- 
bral depression—from mild seda- 
tion to deep hypnosis. 


»> The dosage required is small— 
only about one-half that of many 
other barbiturates. 


=> Hence, there’s less drug to be in- 
ee activated, shorter duration of effect, 
wide margin of safety and little 
tendency toward morning-after 
hangover. 


> In equal oral doses, no other bar- 
biturate combines quicker, briefer, 


more profound effect. Abbott 
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when Rauwolfia alone 
is not enough... 


... then use Rauwolfia plus Veratrum 


To reduce high diastolic blood pressure 
resistant to Rauwolfia alone, the next logical 
and widely advocated step in therapy is to 
combine Veratrum with Rauwolfia.!2 This 
combination is effective, acts promptly and 
is considered safer than therapy with Rau- 
wolfia plus vasodilators, ganglionic blocking 
agents and the like.'? 


Rauvera combines the alseroxylon* fraction 
of Rauwolfia serpentina with alkavervir (a 
Veratrum viride extract). Rauvera allows 
you to reduce smoothly and promptly, with a 
wide index of safety, the high fixed diastolic 
blood pressures often encountered in patients 
with Grades II and III hypertension. The 
additive if not synergistic action of the com- 
ponents of Rauvera permits lower dosages 
of Veratrum without sacrificing its classical 
clinical efficacy, yet minimizing the trouble- 
some emetic side effects of straight Veratrum. 


Rauvera thus represents the safest potent anti- 
hypertensive combination therapy when Rau- 
wolfia alone is not enough. 


Each tablet contains 1 mg. purified Rauwolfia 
serpentina alkaloids (alseroxylon) and 3 mg. 
Veratrum viride fraction (alkavervir — bio- 
logically standardized for its ability to lower 
blood pressure). 


Dosage: 1 tablet 3 or 4 times daily, after meals, at 
intervals of not less than four hours. 


Supplied: In bottles of 100, 500 and 1,000 tablets. 


BIBLIOGRAPHY : 
1. Wilkins, R. W.: J. Chronic Dis. 1 :563 (May) 1955. 


2. Goodman, L. S., and Gilman, A.: The Pharmacological 
Basis of Therapeutics, ed. 2, New York, The Macmillan 
Company, 1955, p. 754. 


*Alseroxylon is that extract of Rauwolfia serpentina 
which contains a complex of hypotensive and tran- 
quillizing alkaloids freed from the undesirable 
yohimbine-like alkaloids and the inert material of 
the whole root. 


RAUVERA® PLUS VERATRUM 


Smith-Dorsey « Lincoln, Nebraska «a division of The Wander Company 
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Sulfathalidine. 


PHTHALYLSULFATHIAZOLE 


a relwably effective adjunct to intestinal surgery 


absorption? insures maximum local effect. Effective doses well tolerated, economical. 


SULFATHALIDINE, given before and after bowel 
surgery, is nontoxic and assures effective sup- 
pression of bacterial growth, even when there is 
watery diarrhea. 


SULFATHALIDINE allows for preoperative me- 
chanical preparation of the colon, favors early 
healing, and reduces the incidence of perito- 
nitis, It’s also a useful adjunct in ulcerative colitis. 
The dosage depends on body weight. The av- 
erage adult dose of SULFATHALIDINE is 8 to 12 


tablets (each 0.5 Gm.) daily in divided doses. 
‘Sulfathalidine’ can also be given as the pleas- 
antly-flavored suspension, CREMOTHALIDINE®, 
each oz. containing 6.0 Gm. of ‘Sulfathalidine.’ 


Philadelphia 1, Pa. 
DIVISION OF MERCK & CO., INC. 


References: 1. N.N.R. 1954, p. 107. 2. Poth, E. J., J.A.M.A. 153:1516, December 26, 1953. 
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INTRAHEPATIC OBSTRUCTIVE JAUNDICE (PRI- 
MARY CHOLESTASIS), A CLINICOPATHOLOGIC 
SYNDROME OF VARIED ETIOLOGY: A RE- 
VIEW WITH OBSERVATIONS OF THE USE 
OF CORTICOTROPIN AS A DIAGNOSTIC 
TOOL * 


By Henry C. Jounson, Jr.,f M.D., and Joun P. Doences, M.D.,t 
Fort Jackson, South Carolina 


THE clinical task of differentiating intrahepatic from extrahepatic jaun- 
dice is a problem frequently encountered by both physicians and surgeons. 
The divergent therapeutic implications in the management of these two 
forms of jaundice make their differentiation imperative. Careful attention 
to the clinical history and physical findings, utilization of the growing num- 
ber of available chemical tests of liver cell function ** and selective use of 
needle biopsy of the liver ** have made it possible to arrive at the correct 
diagnosis in a high percentage of such cases. Of particular interest, how- 
ever, and offering unusual diagnostic difficulty, are certain instances of acute 
or subacute intrahepatic disease which present characteristic features of 
surgical jaundice. These cases may defy accurate diagnosis despite employ- 
ment of all of the above outlined diagnostic procedures, and are frequently 
identified only after a negative surgical exploration of the extrahepatic 
biliary system. 

Such cases are characterized by: (1) absence of obstruction to extra- 
hepatic bile flow; (2) laboratory tests reflecting purely regurgitation 
(obstructive) jaundice; (3) histologic evidence of intrahepatic bile stasis, 

* Received for publication September 21, 1955. 

From the U. S. Army Hospital, Fort Jackson, South Carolina. 

+ Senior Assistant Resident, Medicine, Duke University Hospital, Durham, North 
Carolina; formerly Chief of Gastroenterology Service, U. S. Army Hospital, Fort Jackson, 
South Carolina. 


t Internist, Olney Sanitarium Clinic, Olney, Illinois; formerly Assistant Chief of Medical 
Service, U. S. Army Hospital, Fort Jackson, South Carolina. 


Copyright ©, 1956, by The American College of Physicians 
589 


i 

| 

| 

| 

| 

ig 

‘ 

a 


590 H. C. JOHNSON, JR. AND J. P. DOENGES 


variable periportal inflammatory cell infiltration, and sparing, or relative 
sparing, of the hepatic cellular morphology. Cases satisfying these three 
criteria have been attributed in the medical literature to a variety of chemi- 
cal and infectious agents, particularly to viral hepatitis,* and as a toxic 
reaction to therapeutic use of arsphenamine ° and methyltestosterone.*”* 

Most recently, interest in the syndrome has been revived by the reporting 
of a number of such cases resulting from use of the new and popular anti- 
emetic and psychomotor depressant, chlorpromazine (Thorazine).**** * 

The term “cholangiolitic hepatitis” has been suggested to identify viral 
instances of this syndrome,*® and the term “cholangiohepatitis” has been 
utilized in describing certain cases of chemical origin. For the purpose of 
this paper the term “primary intrahepatic cholestasis” will be used to desig- 
nate all such cases, regardless of etiology, as proposed in the classification 
by Popper.’ 

Although cases of primary cholestasis are not frequently encountered, 
the syndrome is of paramount clinical importance because of the profound 
diagnostic problem often presented in its differentiation from surgical jaun- 
dice. As emphasized by Popper, ‘Intrahepatic cholestasis is treated medi- 
cally but it gives the same laboratory results as jaundice that must be treated 
surgically and is, therefore, a major diagnostic problem.’ As will be 
emphasized in ensuing sections of this paper, the findings on needle biopsy 
often fail to accomplish this differential diagnosis.” °*°*** Surgical lapa- 
rotomy in these cases may have adverse effects on hepatic morphology and 
the clinical state of the patient. A non-operative diagnostic means of dif- 
ferentiating this disease entity from mechanical extrahepatic obstruction. 
would have obvious advantages. 

In this regard we have recently had the opportunity to observe two young 
soldiers with jaundice of an essentially pure ‘obstructive’ type associated 
with steadily increasing icterus. Both patients presented a diagnostic 
problem in the differentiation of intrahepatic from extrahepatic icterus. In 
view of the striking rapidity with which convalescence was initiated upon 
institution of intravenous corticotropin therapy, the findings were consid- 
ered noteworthy and are recorded herein. After reviewing the clinical data 
and biopsy material we feel that both patients were ill with a clinical variant 
of viral hepatitis. It is suggested that a therapeutic trial with corticotropin 
may have useful application in identifying intrahepatic cholestasis of viral 
origin, thereby avoiding the necessity for potentially hazardous surgical 
exploratory procedures in cases of this type. However, therapeutic ob- 
servations applicable to cases of cholestasis of viral origin may not neces- 
sarily be applicable to those instances of this syndrome caused by chemical 
agents. In view of controversial issues regarding the etiology of this syn- 
drome, as well as its pathogenesis, histopathology and prognosis, it is an 
additional purpose of this paper to review the pertinent literature. 
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ETIOLOGY 


A. Viral Hepatitis: Following the recognition of the intrahepatic nature 
of catarrhal jaundice shortly after World War I, and the demonstration of 
its viral etiology early in World War II, a vast amount of data relating to 
clinical features, pathology and epidemiology has been compiled. Pertinent 
to the present discussion has been the recognition that acute viral hepatitis 
is usually accompanied by a phase of functional intrahepatic “obstruction” 
of variable degree and duration in addition to the evidences of hepatocellular 
injury. Hyperbilirubinemia of the direct reacting type, bilirubinuria, pale 
feces deficient in urobilinogen and a phase of reduced or absent urobilinogen 
in the urine are commonly recognized in the early stages of increasing 
jaundice in acute viral hepatitis. In this regard, Steigmann and Vopper 
found that some degree of obstruction to bile flow occurred in 26% of 79 
cases of acute catarrhal hepatitis.** The obstruction, ascertained by serial 
study of urinary and fecal urobilinogen, was usually incomplete and transient. 
However, in 10% of cases complete obstruction of bile flow was demon- 
strated for from two to 30 days. Their patients, however, usually showed 
both obstructive and parenchymal features, and the authors made no attempt 
to ascribe a purely obstructive syndrome to these viruses. They noted that 
the histologic counterpart of the obstruction, namely, cellular infiltration in 
the portal areas and dilatation and bile plugging of the small bile canaliculi 
near the center of the lobule, was a finding in essentially all cases of viral 
hepatitis; it varied only in degree in those cases with clinically prominent 
obstructive features. 

It becomes apparent, therefore, that various degrees of associated hepa- 
tocellular and obstructive features may be seen in the spectrum of acute 
disease caused by the viruses of infectious hepatitis and serum hepatitis. Of 
special interest are a few significant reports, substantiated by epidemiologic 
data, in which acute viral hepatitis has presented purely obstructive labora- 
tory and histologic features in the absence of evidences of hepatic cellular 
injury. Such cases have been histologically characterized by intrahepatic 
bile stasis and variable periportal inflammatory cell infiltration; clinically, 
such cases present features of purely obstructive jaundice and, frequently, 
unusually marked and prolonged icterus. As a pathologic entity, such 
cases may have been recognized by Naunyn in 1919 in his discussion of 
“Cholangie,” ** and by Seigmund in 1931 as “primary intrahepatic cholan- 
gitis.” *° Specific emphasis on a viral etiology, however, occurred in 1937 
when Eppinger, after an extensive experience with epidemic hepatitis in 
World War I, proposed the division of acute catarrhal hepatitis into two 
clinical and histologic types, namely, the hepatocellular form and the peri- 
acinal or cholangitic form. This latter form was characterized by more 
prolonged and marked icterus, features of « bstructive jaundice, and histologi- 
cally by periportal cellular infiltration a: 4 bile stasis as the predominant 
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lesion, with little or no evidence of hepatic cellular injury.** Watson in 
1945 used eight selected case reports to emphasize a purely obstructive syn- 
drome of viral etiology, and directed particular attention to the virus of 
infectious hepatitis.* Most of his patients had an impressive history of 
intimate recent exposure to small family or neighborhood epidemics of 
jaundice. Most of them manifested clinical and laboratory features of 
obstructive jaundice; evidence of hepatocellular injury was absent on liver 
biopsy. Hepatic biopsy at times showed only intracanalicular bile thrombi 
and bile pigment in the centrilobular hepatic cells. Watson proposed the 
term “cholangiolitic hepatitis” to identify such variants of viral hepatitis. 
Turner et al. investigated the clinical features of 4,083 cases of serum 
hepatitis observed in a single epidemic caused by yellow fever vaccine at 
Camp Polk, Louisiana.** These authors commented particularly on a group 
of cases presenting findings only of regurgitation jaundice, characteristically 
associated with marked and prolonged icterus, and at no time manifesting 
laboratory evidence of liver cell dysfunction. Unfortunately, there was no 
statement as to what percentage of cases in this epidemic manifested these 
purely regurgitation features, and the authors had a paucity of histologic 
material available. They referred, however, to the pathologic findings of 
Fox et al. The latter authors presented detailed histologic data in post- 
mortem material from cases of epidemic hepatitis resulting from yellow 
fever vaccine administration in Brazil. They described a small group of © 
cases (two of 17 autopsies) in which “the element of parenchymal degenera- 
tion was relatively inconspicuous—raising a question as to its primary role 
—and a periportal reaction dominated the picture, resulting in marked intra- 
lobular biliary stasis.” The parenchyma manifested neither degeneration, 
regeneration nor reparative processes. The anatomic diagnosis in these 
cases was recorded as “intrahepatic obstructive cholangitis,” and the authors 
commented that the histologic findings resembled the cases of intrahepatic 
obstructive jaundice described by Hanger and Gutman in persons receiving 
arsphenamine. The findings were likewise essentially identical to those 
described by Watson four years later as “cholangiolitic viral hepatitis.” 
Turner et al. thus concluded from their own clinical studies, and from the 
pathologic data of Fox, that the virus of serum hepatitis is capable of pro- 
ducing laboratory and histologic features of purely obstructive jaundice in 
the absence of its more usual parenchymal involvement. 

This histologic pattern of intrahepatic bile stasis, without parenchymal 
injury and with variable periportal inflammatory cell infiltration, has also 
been noted by other authors in the course of viral hepatitis studies.°°* It 
should be emphasized that in essentially all such reports cited herein this 
histologic picture was noted during the acute phase of illness, often at the 
peak of icterus. During no phase of the illness was distinctive parenchymal 
injury demonstrated by the respective authors. These cases thus differ 
clinically from the latent healing phase of viral hepatitis, “subacute” or 
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“chronic viral hepatitis,” and from very mild cases of acute hepatitis with 
slight jaundice. In each of these latter situations the histologic examination 
may similarly reveal parenchymal damage to be inconspicuous, and peri- 
portal inflammation may be the only feature. However, prominent bile 
stasis is absent, and the patient is slightly jaundiced, if at all. Nevertheless, 
it has been suggested that in pure viral cholestasis an earlier stage of hepa- 
tocellular injury may have been overlooked, because of its minimal extent 
or transient duration.® ** 

From these data it can be concluded that the viruses of infectious 
hepatitis and serum hepatitis are capable of inducing an acute illness, with 
clinical and laboratory features typical of regurgitation or obstructive jaun- 
dice. If needle biopsy is performed in such a case, one may find sufficiently 
distinctive evidence of parenchymal degeneration or inflammation to allow 
the pathologist to diagnose viral hepatitis correctly.* On the other hand, 
as demonstrated by the studies just cited, one may find a histologic picture 
so atypical (cholestasis with or without pericholangiolitis) that a diagnosis 
of viral hepatitis could not be made on morphologic grounds. In such 
cases the criteria of primary cholestasis are satisfied. 

It is this form of viral hepatitis that, as emphasized particularly by 
Watson, usually cannot be differentiated from surgical jaundice without 
exploratory laparotomy and which, as is more recently becoming apparent, 
may be mimicked by toxic reactions to the chemical agents noted. For these 
reasons the sporadic case of viral cholestasis assumes clinical importance of 
considerable magnitude. Case 1 of the present report should be particularly 
noted, for it illustrates the difficulty in correlating clinical and histologic data 
in arriving at a correct etiologic diagnosis. 

B. Chemical Agents: The characteristic histologic and clinical features 
of primary intrahepatic cholestasis have been described following exposure 
to certain chemical agents. Hanger and Gutman in 1940 reported 12 
typical cases of this syndrome in a total group of 92 patients with “post- 
arsphenamine jaundice.” *® The authors noted that these cases were distinct 
from the liver lesion of acute yellow atrophy known to result from arsphena- 
mine. The disease was ascribed to injected arsphenamine used in an anti- 
luetic program. At that time the virus of homologous serum jaundice and 
its transmission by multiple needle injection were not recognized, and it is 
conceivable that the virus of serum hepatitis may have been responsible for 
some of these 12 cases of primary intrahepatic cholestasis. However, this 
seems extremely unlikely, because jaundice in these cases usually appeared 
after the second or third injected dose of arsphenamine, after a time interval 
shorter than the minimal recognized incubation period for homologous serum 

* Such discrepancies between histologic alterations and chemical tests of liver cell 
function may be explained by the study of Popper et al. These authors demonstrated that 
when there is considerable regurgitation of biliary substances there is inhibition of turbidity 


in the flocculation tests of liver function, thereby masking the presence of parenchymal 
injury.82 
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jaundice. ‘The specific arsphenamine etiology is further supported by unique 
clinical features in which the illness was often ushered in abruptly, with 
chills, fever and transient skin rash, a few hours after the incriminated in- 
jection of arsphenamine. 

Methyltestosterone taken therapeutically can apparently produce typical 
chemical and histologic findings of primary intrahepatic cholestasis.*°°** By 
the time of Almaden’s paper in 1954, 19 such cases had been reported from 
at least six different medical localities.°* Also, the authors quoted personal 
communications suggesting that this complication of sublingual methyl- 
testosterone therapy is more common than the number of case reports 
implies. The uniformity of the clinical picture and histologic findings in 
these cases affords strong presumptive data incriminating methyltestosterone 
as the causative agent. Histologically, methyltestosterone jaundice has 
more consistently been characterized by intracanalicular bile thrombi alone, 
without associated periportal inflammation, than is the case with any other 
proposed cause of primary intrahepatic cholestasis. 

Most recently, chlorpromazine (Thorazine, Largactil) has been in- 
criminated in the production of this syndrome. By June, 1955, within two 
years after the drug was first introduced in France, at least 20 such cases 
had been reported from nine different medical localities in the United States 
literature alone.**** ** Additional cases are recorded in the British litera- 
ture.** ** Again, personal communications are quoted suggesting that intra- 
hepatic obstructive jaundice is a more frequent complication of chlorpro- 
mazine therapy than published reports imply.” As in the case of methyl- 
testosterone, the uniformity of the clinical and histologic findings and the 
relatively large number of cases reported tend distinctly to incriminate 
chlorpromazine as the causative agent in these cases of jaundice. Intra- 
hepatic cholestasis is the only form of jaundice known to result from either 
chlorpromazine or methyltestosterone. 

Toluylenediamine was suggested by Eppinger in 1920 as a cause of 
clinical and experimental intrahepatic cholestasis. According to Klemperer, 
a few early authors felt that manganese salts as’ well as toluylenediamine 
produced damage to the epithelium of the intrahepatic bile ducts.*° There 
has been little in the literature of the last 20 years, however, to support 
the incrimination of these two agents in the production of the syndrome of 
primary intrahepatic cholestasis. Similarly inconclusive data in the form 
of single case reports have implicated thiouracil and dinitrophenol.** ° 

C. Bacterial Infection: The absence of clinical or histologic evidences 
of suppuration in the syndrome of primary intrahepatic cholestasis strongly 
disfavors a bacterial etiology. In fact, the concept of a primary bacterial 
cholangitis, either intrahepatic or extrahepatic, remains a nebulous one in 
the classification of diseases of the biliary tract.°* With the establishment 
of the intrahepatic nature of catarrhal jaundice following World War I,*** 
and the introduction of needle biopsy of the liver as a diagnostic tool, *° the 
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earlier descriptions of primary bacterial intrahepatic and extrahepatic 
cholangitis have gradually fallen into ill repute. It appears likely that many 
cases designated “cholangitis lenta,” “acute catarrhal cholangitis” and 
“chronic infective cholangitis” represented in reality instances of viral 
hepatitis or bacterial cholangitis secondary to calculus or other disease of 
the biliary tract.** At present there is no reliable evidence that primary 
bacterial infection may produce a pathologic process of intrahepatic chole- 
stasis simulating the syndrome under discussion. 

D. Mechanical Factors: On rare occasions the syndrome of primary 
intrahepatic cholestasis has been described secondary to congenital atresia 
of the intrahepatic ducts.*° 

In summary, it appears that the clinicopathologic syndrome of primary 
intrahepatic cholestasis may be of diverse etiology. It is clear that any 
patient being considered for exploratory surgical laparotomy for obstructive 
jaundice of uncertain etiology should be questioned closely for a history of 
exposure to these chemical agents as well as to the viruses of infectious 
hepatitis and serum hepatitis. 


PATHOLOGY 


The intrahepatic features of the disorder are well documented and are 
similar in both the chemical and viral cases.*% The pre- 
dominant lesion consists of inspissated~bile and bile plugs in the small bile 
capillaries, usually most prominent near the center of the hepatic lobule. 
These intralobular cholangioles often appear dilated. Granular bile stain- 
ing of the centrilobular liver cells and of the Kupffer’s cells is frequent. In- 
flammatory cell infiltration of variable degree in the area of the portal triads 
is frequently described, consisting of lymphocytes, mononuclear cells and, 
at times, neutrophilic and eosinophilic polymorphonuclear leukocytes. The 
architecture of the hepatic lobule and liver cords is preserved. Extensive 
degeneration or necrosis of hepatic cells is absent. In some cases there 
may be mild focal degenerative changes and multinucleation of individual 
hepatic cells. It is the striking paucity or absence of the latter changes in 
association with the presence of bile stasis and variable periportal inflam- 
mation in an acutely jaundiced patient that characterizes the syndrome. 
Fatty metamorphosis is absent. In cases of considerable duration bile duct 
proliferation may be noted. 

The features just described constitute the histologic findings in the 
majority of reported cases of this syndrome. Some variations occur: Bile 
thrombi alone have been described, without periportal cellular infiltration. 
This appears to be more prevalent in the methyltestosterone cases but has 
also been described in cases attributed to chlorpromazine '* and to viral 
agents.* Periportal cellular infiltration, although variable in degree, has 
been a significant feature in the majority of cases ascribed to arsphenamine, 
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chlorpromazine and viral agents. Changes in the hepatic cells, when de- 
scribed, are minor. However, vacuolation of hepatic cell cytoplasm, nuclear 
pleomorphism and multinucleation, as well as phagocytosis, have been de- 
scribed in minor degree in cases of this syndrome attributed to chemical 
agents,** ** 7% 2% 22. Tn an occasional case attributed to a chemical origin, 
hepatocellular alterations and periportal infiltration coexist to a degree that 
even a fairly typical case of mild viral hepatitis would be difficult to exclude.** 
Such variations in the morphologic picture of drug-induced cholestasis 
further intensify the difficulty of distinguishing these cases from cholestasis 
of viral origin, a differentiation which may at times be impossible on his- 
tologic grounds. As previously noted in this paper, it appears that viral 
hepatitis, when presenting clinical and laboratory features of a pure obstruc- 
tive jaundice, may present a histologic picture varying from pure cholestasis 
to etiologically distinctive parenchymal alterations. It is these variations 
in the histologic picture in intrahepatic obstructive jaundice that have re- 
sulted in much dispute over terminology. Emphasizing the bile stasis as 
the predominant lesion clinically in all these cases, and morphologically in 
most, Hodges and LaZerte *° have suggested that cases of chemical origin 
be termed “intrahepatic cholestasis.” Popper and Schaffner have proposed 
that this same term be utilized to designate all cases, both chemical and viral, 
when the histologic picture is purely cholestasis.’ 

The similarity of the hepatic histology in primary intrahepatic chole- 
stasis to the changes seen in the liver in early extrahepatic obstruction has 
been emphasized, and explains why needle biopsy alone often cannot exclude 
primary extrahepatic disease in instances of this syndrome.®* ***** Only 
after the appearance of dilatation of the large intrahepatic ducts in the portal 
areas, extravasation of bile into the portal triads, and bile infarcts in the 
lobular periphery, can extrahepatic obstruction be clearly distinguished. 

Information regarding the extrahepatic features of primary intrahepatic 
cholestasis is derived primarily from case reports of surgical exploration 
performed for the purpose of differentiating the disease from surgical 
jaundice. Most such descriptions are brief and refer to the absence of 
dilatation of the extrahepatic tree and absence of suppuration, tumor or 
common duct stone, and attest to the patency of the extrahepatic system as 
demonstrated by common duct exploration or operative cholangiography. 
The bile is often described as scant and the gall-bladder empty. In cases 
of primary intrahepatic cholestasis ascribed to chemical agents, no other 
extrahepatic findings of note have been described. However, in cases of 
viral hepatitis with prominent cholestatic features, not only the absence of 
dilatation but also the presence of narrowing of the extrahepatic biliary tree 
has been pointed out on occasion.**® Steigmann and Popper state: “ 
from observations made at operation on patients with intrahepatic obstruc- 
tive jaundice, it has become evident that in such cases the extrahepatic bile 
ducts are not dilated but rather narrowed.” * In this regard, case 1 of the 
present report should be particularly noted, for it demonstrated histologic 
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features of primary intrahepatic disease associated with no extrahepatic 
obstruction at surgical laparotomy, but definite pallor and edematous thick- 
ening of the walls of the large extrahepatic bile ducts. Whereas such 
findings are almost invariably absent in usual instances of viral hepatitis, the 


cholestatic form of this disease would appear to call for a reevaluation of 
our concepts of participation of both intrahepatic and extrahepatic structures 
in a simultaneous inflammatory process of viral origin. Such findings 
recall descriptions in the late 19th and early 20th Century literature of 
“catarrh of the common duct,” the first proposed pathogenesis of epidemic 
hepatitis. 


PATHOGENESIS 


In viral cholestasis the reasons for predominant involvement of the 
cholangioles and sparing of parenchyma are unknown. The thickening 
and narrowing of the extrahepatic ducts occasionally described do not appear 
to be a consistent feature of these cases; they probably have no pathogenetic 
significance in the production of jaundice, inasmuch as the extrahepatic 
tree is invariably patent. Steigmann and Popper suggested that the icterus 
results from compression of the “Achilles’ heel” of the biliary tree, the junc- 
tion of the bile capillaries and bile ducts at the periphery of the lobule, by 
the periportal inflammatory cell infiltration. In support of this they em- 
phasized the histologic dilatation and bile plugging of the smallest bile 
capillaries up to the area of the portal triads, at which site the larger bile 
ducts often appeared collapsed or compressed. However, it is difficult to 
resolve such a hypothesis with the slight cellular infiltration and extreme 
icterus noted in some of these cases. Watson, commenting on this frequent 
disproportion between histologic damage and degree of jaundice, suggested 
that the causative virus produces direct injury to the cholangioles, increas- 
ing their permeability and allowing diapedesis of bile to the blood stream 
via the lymphatics. Since such a phenomenon would be expected to allow 
relatively more water than solids to migrate, Watson would explain the 
bile thrombi as a secondary inspissation phenomenon rather than as a cause 
of the regurgitation jaundice. 

The pathogenesis of jaundice in the drug-induced cases of primary 
intrahepatic cholestasis remains obscure. Various proposed hypotheses 
have included: a primary disturbance in the normal hydration of bile at the 
level of the hepatic cell *® or the cholangiole *; allergic or hypersensitivity 
reaction; removal from the liver of some essential metabolite.**'* The 
allergic or sensitization reaction has been supported by the occurrence of 
transient skin rashes in the postarsphenamine cases,’ by occasional urticaria 
and asthma in chlorpromazine cases,** by peripheral blood eosinophilia in 
a very small percentage of all cases of chemical origin,’® and by the occur- 
rence of eosinophils in the portal exudate. However, the few attempts to 
reproduce the disease by re-administration of the suspected drug following 
clinical recovery from jaundice have failed.*° ** In addition, chlorpromazine 
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in animal experiments has failed to induce jaundice thus far.** Until studies 
of this type are successful, it will be difficult to understand the pathogenetic 
mechanisms by which these chemicals exert their “toxic” effect on the liver. 
Failure of jaundice to appear or re-appear under the circumstances noted 
makes conceivable the additional hypothesis that these drugs activate latent 
virus in the intrahepatic biliary system, inducing a viral cholestasis. 


CLINICAL FEATURES AND LABORATORY FINDINGS 


The onset of clinical symptoms may be similar to ordinary virus hepatitis 
but usually, with a minimum of prodromata, the disease is ushered in with 
jaundice, persistently dark urine and pale stools. Pruritus may be prom- 
inent. Fever is usually absent or slight. These patients usually feel and 
appear considerably less ill than patients with comparable degrees of jaun- 
dice on the basis of diffuse hepatocellular damage.***** Interestingly, 
neither of our two patients reported herein noted any distaste for cigarettes. 
In occasional cases, however, significant fever, with chilliness or frank chills, 
may usher in the disease.” * **:*® If present, fever usually disappears spon- 
taneously within a few days of onset. On rare occasions, acute epigastric 
pain may be the predominant presenting symptom, intensifying the difficulty 
of excluding extrahepatic disease.” On physical examination, except for 
jaundice the findings are variable. The liver may be enlarged, but the 
absence of appreciable hepatic enlargement or tenderness may be conspicuous. 
In viral cholestasis, splenomegaly is reported somewhat more often than in 
usual viral hepatitis; *** in the absence of a palpable or tender liver, this 
may be a helpful physical finding, leading the examiner to suspect the intra- 
hepatic origin of the jaundice. 

The laboratory findings are those of a regurgitation jaundice: normal 
flocculation and turbidity tests; hyperbilirubinemia with the direct or one 
minute fraction predominating; elevation, usually moderate, of serum al- 
kaline phosphatase. Frequently there is moderate elevation of total serum 
cholesterol. There is persistent bilirubinuria, pale or acholic stools with 
reduced or absent fecal urobilinogen, and reduced or absent urinary uro- 
bilinogen. Peripheral blood leukocytosis is usually absent or slight. 

From available case reports there appears to be no reliable method of 
differentiating by clinical means those cases of the syndrome ascribed to 
viruses from those attributed to chemical agents. The basic regurgitation 
features are characteristic of the syndrome, regardless of etiologic agent. 
The discovery of peripheral blood leukopenia with demonstration of “atypi- 
cal lymphocytes” would favor a diagnosis of viral hepatitis. Similarly, a 
transient peripheral blood eosinophilia, transient skin rash or asthma at 
the onset of jaundice would favor a chemical origin. Such findings, how- 
ever, are relatively infrequent. It has been shown that regurgitation of 
biliary substances into the blood may suppress turbidity in the hepatic floc- 
culation tests and thereby mask significant liver cell injury.*’ Therefore, 
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in viral cases of obstructive jaundice, careful search should be made for 
other manifestations of hepatocellular damage, such as: elevation of urinary 
urobilinogen very early in the disease, reduction in cholesterol ester ratio, 
elevated serum globulin and reduced serum cholinesterase. The only one 


of these tests reported with any regularity in the drug-induced cases of 


cholestasis, namely, the cholesterol ester ratio, has been abnormally reduced 
10-12, 14 


in a very high percentage of such cases. 


CourRSE OF ILLNESS 


The course and prognosis in this disorder are highly variable. Jaundice 


in viral cholestasis is usually prolonged and of greater intensity than in the 
hepatocellular form. Watson, quoting Eppinger, states that the jaundice in 
viral cases of primary intrahepatic cholestasis commonly persists two to four 
months, as compared with two to four weeks in the usual form of viral 
hepatitis. Similarly prolonged icterus was noted by Turner et al.“ The 
majority of reported cases of viral cholestasis eventually recover completely. 
However, the few documented instances of this form of viral hepatitis have 
shown striking potentiality for extensive proliferation of new fibrous tissue 
in the periportal areas.* ** ***° Watson, the only author who has followed 
such cases for many months and years, reported data appearing to demon- 
strate the progression of viral cholestasis to primary biliary cirrhosis 
(cholangiolitic biliary cirrhosis).* These reports seem to be responsible for 
a growing clinical belief that cholangiolitic viral hepatitis may be the pre- 
cursor of at least some cases of primary biliary cirrhosis, an otherwise idio- 
pathic entity.** *** Other authors have expressed doubt in this con- 
45 

The drug-induced cases of cholestasis have in general shown a shorter 
period of morbidity, the jaundice receding in two to four weeks in many 
instances. However, eight of Hanger’s 12 cases of postarsphenamine chole- 
stasis had jaundice for more than two months, and in three cases jaundice 
persisted six months or longer. In cases attributed to chlorpromazine, 
jaundice has been observed as long as seven months at the time of the 
report.’ In other reports, chlorpromazine jaundice had persisted two and 
three months at the time of the report.’” ** No instances of cirrhosis have 
been reported as yet following drug-induced cholestasis, and complete re- 
covery is the rule. Two fatalities have been reported in chlorpromazine 
jaundice, but in each case another potentially fatal process coexisted, and 
neither death could be conclusively attributed to the liver lesion. 


cep 


PRESENT Stupy: Errects or ACTH Anpb CorTISONE 


The need for a nonoperative method of identifying intrahepatic chole- 
stasis and differentiating it from extrahepatic obstruction has already been 
emphasized. In view of the almost immediate release of obstruction and 
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decline in serum bilirubin recently noted in two patients with cholestasis 
of viral origin upon institution of intravenous corticotropin therapy, the 
findings are reported as follows: 


Case REpoRTS 


Case 1. This 23 year old white male soldier was admitted to the hospital on 
August 10, 1954, with the chief complaint of jaundice. One week prior to admission 
he had noted the onset of mild anorexia and malaise. Three days later he noted 
that his urine was dark in color, his stools were pale and his sclerae yellow. There 
had been no chilliness, fever, abdominal pain or pruritus, and he was otherwise 
asymptomatic. 

This patient had earlier become ill (April, 1954) with dysuria while on duty 
in Korea. He was evacuated to a General Hospital in Japan, where a diagnosis of 
left ureterovesical stricture and ureterohydronephrosis was made. He was trans- 
ferred to Walter Reed Army Hospital in June, 1954, where additional findings con- 
sisted of clubbed calyces on the left and persistently positive urine cultures for 
Micrococcus tetragenus. These findings were associated with a left ureterovesical 
orifice obstruction of presumed congenital etiology. Transurethral meatotomy was 
performed at Walter Reed Army Hospital, with relief of symptoms, but hydro- 
nephrosis persisted at the time of discharge to duty on June 12, 1954. During the 
one month after discharge from that hospital he was asymptomatic until his present 
illness. 

During the prolonged period of previous hospitalization he had received nu- 
merous intramuscular injections, and on two occasions, approximately 120 days 
before the present admission, he had received intravenous infusions of dextrose at a 
Forward Medical Collecting Station in Korea. He had received no blood or plasma. 
Three months prior to admission he had visited friends on a hepatitis ward daily for 
two weeks while hospitalized in Japan. There was no history of exposure to arseni- 
cals, methyltestosterone, chlorpromazine, chemical solvents, rats or water of dubious 
purity. 

The patient’s past medical history was otherwise one of good health except that, 
since full mouth dental extractions and procurement of unsatisfactory dental pros- 
theses in August, 1953, his weight had dropped from 150 to 120 pounds at the present 
admission. The patient had been an occasional “spree” drinker. 

Physical Examination: Temperature, 98.4° F.; pulse, 72; blood pressure, 104/70 
mm. of Hg. The patient was a thin, poorly nourished white male who was jaundiced 
and showed evidence of weight loss, but was in no acute distress. He was edentulous. 
The sclerae were very icteric and the skin of the thorax was mildly icteric. The 
examination of the heart and lungs was unremarkable. The abdomen was soft, flat, 
semiscaphoid and nontender. There was no tenderness in the region of the liver 
or the spleen, and neither organ was palpable or enlarged to percussion. There were 
no spider angiomata, liver palms, ascites or dilated abdominal venous collaterals. 

Laboratory Data: The results of serial liver function studies are shown in table 
1. The white blood count was 5,400, with 70% neutrophils, 25% lymphocytes, 3% 
monocytes and 2% eosinophils. The hemoglobin was 14.5 gm. and the hematocrit 
50%. Sedimentation rate was 1 mm. per hour (Wintrobe). Urinalyses during the 
first month in the hospital revealed intermittent traces of protein. During the final 
month in the hospital urinalyses and cultures were negative. The following tests 
were performed and found to be normal: cardiolipin test, malaria smears, stool ex- 
aminations for ova and parasites, nonprotein nitrogen, blood urea nitrogen and serum 
electrolytes. X-ray examinations of the chest and gastrointestinal tract were within 
normal limits. A gall-bladder series on August 17, 1954, revealed no visualization 
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of the dye. A gall-bladder series on November 15, 1954, after clinical recovery, 
showed a normally functioning gall-bladder with no evidence of calculi. A left 
retrograde pyelogram on November 10, 1954, revealed persisting left hydronephrosis 
and hydro-ureter. 

Course in Hospital: On admission to the hospital the patient was started on a 
soft, high protein, high carbohydrate diet and received oral multivitamins and 
brewers’ yeast supplements, with strict bed-rest. The first 24 days in the hospital 
were characterized by marked anorexia, nausea, occasional postprandial emesis, pale 
stools, dark urine which was positive for bile, and progressively increasing jaundice 
of marked degree. During this period he received supplemental infusions of 5% 
glucose and vitamin B complex. The liver and spleen were never palpable, and he 
remained afebrile. After the first five days in the hospital he complained of inter- 
mittent generalized pruritus. As jaundice progressed, all tests of hepatocellular 
function except cholesterol-cholesterol ester ratio were normal. On the twenty-fifth 
hospital day, after three and one-half weeks of progressively increasing jaundice in 
the hospital, an exploratory laparotomy was performed under fractional spinal 
Pontocaine anesthesia with light nitrous oxide and oxygen inhalation. The liver 
was found to be moderately enlarged, smooth and firm, but not hard. The capsule 
appeared normal. The spleen appeared to be about three times normal size. The 
gall-bladder was of normal size, and no stones were palpable within it. The entire 
extrahepatic biliary tree, including the gall-bladder, was quite pale and thickened. 
The common duct was of normal diameter, 7 mm., with thickening of its wall re- 
ducing the internal diameter to about 4mm. The cystic duct also appeared thickened. 
At no point did the common duct reveal dilatation. The common duct was exposed 
from the duodenum to the liver and the wall of the duct incised for a distance of 1.5 
cm., about 3 cm. above the duodenum. A scanty amount of light yellow mucoid 
fluid, hardly resembling bile, escaped from the common duct. A_ small caliber 
catheter was passed into the duodenum without obstruction. The upper portion of 
the common duct was then catheterized to a point within the liver, revealing no ob- 
struction or stone. The duct was irrigated with saline, only clear fluid returning. 
A No. 12 French urethral catheter was placed within the common duct toward the 
liver for a distance of 4.0 cm., the incision in the duct closed, and almost colorless 
bile was noted to drain satisfactorily from time to time. A wedge of liver tissue 
was removed from the anterior edge of the right lobe for biopsy. There was a 2.0 
cm. lymph node at the ampulla and a second enlarged lymph node, 3 by 4 cm., at the 
lower end of the common duct near the upper border of the duodenum. The latter 
node was removed for biopsy. The abdomen was closed with the common duct 
catheter left in place. The final comment of the operating surgeon was: “The 
operative findings were highly suggestive of cholangiolitis as being responsible for 
the clinical picture of obstructive jaundice. The liver biopsy is expected to confirm 
this impression.” 

The patient withstood the immediate operative procedure well and was carried 
primarily on intravenous fluids and small amounts of liquids by mouth for the first 
several postoperative days because of continued anorexia and soreness at the operative 
site. Bile drainage from the common duct remained scant during the first 48 hours 
postoperatively, measuring 30 c.c. during the first 24 hours and 60 c.c. during the 
second 24 hours after surgery. On the evening of the first postoperative day the 
patient was started on intravenous ACTH, 20 units for six to 10 hours daily. Within 
48 hours of institution of this drug the 24 hour output of bile from the common duct 
tube had increased to 380 c.c. of clear, dark bile. Thereafter, output of bile ranged 
from 350 to 490 c.c. daily until the catheter spontaneously slipped from the common 
duct on the thirteenth postoperative day. Penicillin and streptomycin were given 
for 15 days postoperatively. That some aggravation of hepatocellular function oc- 
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curred from the surgical procedure was evidenced by the postoperative rise in sedi- 
mentation rate (despite ACTH) to 28 mm. per hour (Wintrobe, corrected), and of 
thymol turbidity to 12.4 units, both being consistently normal preoperatively. There 
was also a delayed postoperative anemia with normal red blood count and hemoglobin 
on the tenth postoperative day, but by the eighteenth postoperative day the red blood 
count was 3.49 million, with 11.5 gm. of hemoglobin. The hematocrit was 37%, 
demonstrating slightly macrocytic indices. Despite these changes indicative of 
hepatocellular damage following surgery, institution of ACTH therapy was followed 
by almost immediate return of bile flow and relief of the cholestatic features. By 
the tenth postoperative day the patient had experienced a striking return of appetite, 
which remained vigorous throughout the remainder of the hospital stay. This was 
accompanied by disappearance of bile from the urine and a return of stools to normal 
color. Concomitantly, the jaundice faded and urobilinogen was again demonstrated 
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Fic. 1. Case 1. Note prominent inflammatory cell infiltrate in portal areas. Bile 
ducts in such areas appeared compressed, with narrowed or collapsed Taree ( Photo- 
micrograph courtesy Armed Forces Institute of Pathology, Washington, D. 


in the urine. Associated with this there was a sense of well being and an increase 
in body weight. By the twelfth postoperative day serum bilirubin had dropped 
from over 26 to 18.4 mg.%, and weekly determinations thereafter showed a pro- 
gressive decline until serum bilirubin reached entirely normal levels six and one-half 
weeks postoperatively. Crude liver extract was administered for the anemia, and 
this abnormality, plus the elevated sedimentation rate and thymol turbidity, declined 
to normal as jaundice disappeared. ACTH was discontinued on the ninth post- 
operative day, and oral cortisone, 200 mg. daily, substituted. This drug was de- 
creased at weekly intervals until it was finally discontinued after a total of nine weeks 
of steroid therapy, although full clinical and chemical recovery was apparent after 
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six and one-half weeks of therapy. There were no complications of steroid therapy. 
The patient was observed for two weeks in the hospital after discontinuation of 
cortisone and there was no tendency toward clinical or chemical relapse. At the 
time of discharge the patient was entirely asymptomatic, with an excellent appetite 
and a sense of well being. His admission weight of 120 pounds had decreased to 100 
pounds at the time of operation but by the time of hospital discharge was stable at 
133 pounds. The final liver function tests, as noted in table 1, were entirely normal 
with the exception of slight elevation of the total serum cholesterol with a normal 
percentage of esters. Reéxamination seven months later revealed the patient to be 
asymptomatic, with no hepatic enlargement and with normal liver function tests. 
Complete recovery was apparent. 


Fic. 2. Case 1. Re ey area of biopsy specimen showing general preservation 
of hepatic architecture and liver cords. Bile stasis is evident. Several hepatic cells appear 
swollen; some are binucleated. Note single degenerating liver cell with pyknotic double 
nucleus and deeply eosinophilic cytoplasm. (Photomicrograph courtesy Armed Forces In- 
stitute of Pathology, Washington, D. C.) 


Pathological Report (figures 1 and 2): The hospital Chief of Pathology described 
the following findings : 


“Gross: The specimen consists of a triangular shaped segment of firm tissue 
which measures approximately 1.2 cm. in length along each of its three surfaces and 
approximately 4 mm. in thickness. On sectioning, it has the appearance of liver 
parenchyma which is jaundiced, there being a yellow tint to the entire cut surface. 
On this is superimposed minute dots which are deep yellowish green. 

“Microscopic: The capsule is of normal thickness and is intact. The interlobular 
septae are of normal thickness. The portal triads show an increase in cellularity, 
which consists of an infiltration by polymorphonuclear leukocytes, monocytes, and 
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to a lesser extent lymphocytes and eosinophils in the interstitial tissue between the 
bile ducts. The lumen of the bile ducts does not contain any pus. The bile ducts 
appear compressed by the cellular infiltration, hyperemia and edema around them. 
The small bile canalicules of the liver lobules contain bile pigment which is much 
more than normally seen. The architecture of the lobules is preserved. The in- 
dividual hepatic cells show no fatty changes. The sinusoids appear narrowed and 
the liver cords compressed closer together than usual. Several hepatic cells with 
no particular distribution within the lobules contain more than one nucleus. A 
few hepatic cells show a bright eosinophilic change in their cytoplasm and have a 
small pyknotic nucleus. The latter resemble Councilman bodies. Many of the liver 
cells contain bile pigment within their cytoplasm. There is no evidence of malignancy. 

“Diagnoses: Pericholangitis, acute. Liver, jaundice. Lymph nodes: reticulo- 
endothelial and follicular hyperplasia (reactive nodes).” 

The reviewing authorities at the Armed Forces Institute of Pathology ex- 
amined and, upon request reéxamined the sections, with the following comment: 
“The liver biopsy specimen shows a lesion which we interpret as being compatible 
with active viral hepatitis. There is focal necrosis and inflammation of parenchyma. 
The portal areas contain many inflammatory cells. There is considerable pleo- 
morphism of liver cells and there is a sprinkling of degenerated acidophilic liver 
cells. Slight bile stasis is also present and pigmented macrophages are scattered 
through the tissue. All these features are highly suggestive of viral hepatitis.” 


Comment: This patient’s illness presented typical clinical features of 
cholestasis. Tests of liver cell function remained normal despite progres- 
sive icterus. The illness is felt to represent an instance of viral hepatitis, 
probably of the serum variety in view of the time relationships of his history. 


The confusing clinical picture which can occur is apparent. Surgery was 
undertaken only after exhausting the usual diagnostic procedures and when 
there was reasonable suspicion that an extrahepatic obstruction existed. 
The operative findings of pallor and edematous thickening of the extra- 
hepatic biliary tree are of particular interest in the presence of hepatic 
changes interpreted as virus hepatitis. It is noteworthy that the pathologist 
who was familiar with the marked jaundice displayed by the patient was 
impressed by the paucity of hepatocellular changes, whereas the reviewing 
authorities at the Armed Forces Institute of Pathology felt there were suf- 
ficient parenchymal alterations for a histologic diagnosis of viral hepatitis. 
The striking feature was the minimal degree of hepatocellular involvement 
despite the marked jaundice displayed by the patient at the time of biopsy. 

Postoperatively, with a common duct catheter in place, there was a 
total bile flow of 30 to 60 c.c. per day. Intravenous ACTH was instituted, 
with increase in bile drainage within 48 hours to persist at essentially nor- 
mal levels of 350 to 490 c.c. per day. This proved to herald the phase of 
convalescence, fading icterus and clinical recovery. It is conceivable that 
the surgical procedure itself in some way affected the biliary drainage. 
However, the response in case 2 to ACTH helps to confirm the specificity 
of its action. Hormonal therapy had no apparent adverse effect, and with 
prolonged treatment no rebound was noted following discontinuation of 
treatment. 
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Case 2. This 22 year old white male soldier was admitted to the hospital on 
August 12, 1954, with the chief complaint of jaundice. He had been perfectly well 
until the second week of May when, just after returning from Korea, he noted the 
insidious onset of intermittent vomiting immediately after meals. His appetite 
remained normal and he did not feel ill. He did not lose weight and performed full 
duty despite the persistence of occasional postprandial vomiting. Two weeks prior 
to his admission he noted for the first time the appearance of anorexia, malaise and 
nausea, and the vomiting became more severe. He began to lose weight, and four 
to five days before admission he noticed that his urine was dark in color. His stools 
simultaneously became pale and the sclerae icteric. He had noted no feverishness, 
chilliness, pruritus or abdominal pain. 

The patient later learned that at approximately the time of his hospital admission 
a number of cases of jaundice developed in his immediate home neighborhood in New 
Jersey. He had spent a one month’s leave there which ended approximately 45 days 
prior to his development of jaundice. In late January, 1954, the patient had received 
three penicillin injections for acute gonococcal urethritis at a Battalion Aid Station 
in Korea (105 to 115 days prior to original onset of insidious regurgitation of meals). 
There had been no other injections. There had been no contact with arsenicals, 
methyltestosterone, chlorpromazine, rats or chemical solvents. 

His past medical history had been uneventful except that in 1952, after having 
been struck on the head, he developed severe headaches and drowsiness. Explor- 
atory craniotomy revealed a subdural hematoma, which was evacuated. 

Physical Examination: Temperature, 98.6° F.; pulse, 80; blood pressure, 110/76 
mm. of Hg. The patient was a well developed, well nourished white male who was 
jaundiced but was in no distress. Bitemporal defects were noted in the skull at the 
site of previous surgery. The sclerae were rather markedly icteric and there was a 
faint icteric tinge to the skin of the thorax. The abdomen was soft, flat and non- 
tender. There was no ascites. The liver edge was just palpable at the right costal 
margin on deep inspiration and seemed to be slightly tender. The spleen was not 
palpable on admission but was felt intermittently below the left costal margin on 
deep inspiration later in the hospital course. The physical examination was other- 
wise negative. 

Laboratory Data; Results of serial liver function studies are shown in table 2. 
The white blood count was 5,800, with 75% neutrophils and 25% lymphocytes. The 
hemoglobin was 13 gm. and the hematocrit 49%. Sedimentation rate was 11 mm. 
per hour (Wintrobe). Qualitative test for fecal urobilinogen was negative on Sep- 
tember 1, 1954. The accessory laboratory procedures outlined in case 1 were also 
within normal limits in this patient. A flat film of the abdomen was normal. A 
gall-bladder series on November 12, 1954, revealed, after clinical recovery, a normally 
functioning gall-bladder with no evidence of calculi. An upper gastrointestinal series 
was normal. 

Course in Hospital: On admission the patient was placed on bed-rest and given 
a high protein, high carbohydrate diet, brewers’ yeast and multivitamins. Initially 
he noted only mild anorexia and rare regurgitation of meals, did not feel particularly 
ill, and noted no lassitude or distaste for cigarettes. During the first 23 days in the 
hospital the patient’s condition gradually worsened. The jaundice increased pro- 
gressively. The urine remained dark and bile positive. Urinary urobilinogen was 
consistently negative and the stools were pale in color. The liver could only inter- 
mittently be palpated at the right costal margin, descending one fingerbreadth on 
deep inspiration and essentially nontender. He was entirely afebrile except for 
temperature rises to 99.4° F. and 99.6° F. on two isolated occasions. The anorexia, 
nausea and intermittent postprandial vomiting increased, and by the end of the 
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second week in the hospital he had lost considerable weight and was able to tolerate 
only small amounts of the breakfast meal. Daily intravenous infusions of dextrose 
with added B complex vitamins were given, and he was started on Decholin tablets 
by mouth, with no evidence of improvement. The findings, as noted in table 2, were 
those of an obstructive jaundice. 

On the twenty-fourth hospital day ACTH therapy was initiated, 40 units daily 
in a six to 10 hour intravenous drip. Sodium restriction and potassium supplementa- 
tion were instituted. Forty-eight hours after the institution of intravenous ACTH 
the patient noted striking disappearance of nausea and marked return of appetite, 
and began ingesting and retaining large amounts of solid foods for the first time 
since admission. Thereafter, his appetite and sense of well being were excellent and 
remained so throughout the entire hospital course. On the fourth day of ACTH 
therapy the serum bilirubin had dropped from 26 to 16.3 mg.%. Also on the fourth 
day of ACTH therapy, urine was bile-negative for the first time, and remained 
bile-negative throughout the remainder of the hospital stay. On the sixth day of 
therapy the urine urobilinogen was positive 1:20 and remained positive in ranges of 
1:10 to 1:20 throughout the remainder of the hospital stay. By the seventh day of 
ACTH therapy the patient had his first stool of normal brown color, and definite 
clinical decrease in the degree of icterus of the trunk was obvious. The remainder 
of the hospital course was one of progressive convalescence, with gradual return 
of all liver function tests to normal. Serum bilirubin was entirely normal six weeks 
after institution of ACTH. On the seventh day of ACTH this drug was discontinued 
and oral cortisone, 200 mg. per day, was instituted. Cortisone dosage was gradually 
reduced until finally discontinued after nine weeks. The serum alkaline phosphatase 
was the last liver function test to become normal. The patient was kept in the hos- 
pital for two and one-half weeks after discontinuation of cortisone, during which 
time he remained completely well clinically and symptomatically, with persistence 
of scleral stain for one month after the serum level of bilirubin became normal. 
Follow-up two weeks and six weeks after discharge revealed him asymptomatic, with 
no recurrence of any abnormalities of the liver function. 


Comment: This case is likewise felt to represent an instance of the chole- 
static syndrome, probably secondary to viral hepatitis. The persistence of 
normal tests of hepatocellular function with the exception of percentage 
cholesterol esters, despite steadily rising serum bilirubin, is again note- 
worthy. The dramatically prompt response to initiation of ACTH treat- 
ment was manifested by: restoration of an asymptomatic state 48 hours 
after the drug was started; reversion of bilirubinuria to negative, urinary 
urobilinogen to positive, and fall of serum bilirubin from 26 mg.% to 16.3 
mg.%, all on the fourth day of ACTH; the first stools of fully normal brown 
color by the seventh day of ACTH, and progressive convalescence to com- 
plete clinical recovery thereafter at a sustained rate. The normal gall- 
bladder series after disappearance of jaundice affords additional evidence 
that extrahepatic biliary obstruction was not responsible for the illness. 

As in case 1, the response to ACTH was dramatic and leads one to the 
conclusion that ACTH may be of diagnostic as well as therapeutic value in 
facilitating the recognition of viral cases of cholestasis and differentiating 
such cases from extrahepatic obstruction. 
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Discussion 


Previous experience with ACTH and cortisone in viral hepatitis is well 
documented in the detailed report of Evans, Sprinz and Nelson.*° These 
authors reported controlled studies from the U. S. Army Hepatitis Center 
in Europe concerning the effects of cortisone and ACTH in uncomplicated 
acute parenchymal viral hepatitis of average severity. They found that 
both drugs regularly produced a prompt and often dramatic initial fall in 
serum bilirubin of a degree not observed in untreated controls. In addition, 
with cortisone, the eventual clinical and histologic recovery period was 
shortened by about two weeks. With ACTH, administered in each case 
by the intramuscular route, the data regarding duration of illness were 
complicated by physiologic escape from the effects of the drug, manifest 
by rising eosinophil counts above pretreatment levels with continued therapy. 
In these latter patients the duration of the disease was no shorter than in 
the control series. It is not clear whether the less striking results noted 
with ACTH were due to true adrenal exhaustion, as suggested by these 
authors, or to the phenomenon of tissue inactivation of intramuscularly 
administered ACTH, particularly true of certain batches of ACTH in use 
at that time.*® In contrast to these beneficial effects, however, the authors 
encountered a serious objection to steroid therapy in viral hepatitis: 20 to 
40% of their hormone-treated cases experienced clinical relapse of the dis- 
ease. This was almost exclusively confined to patients in whom therapy 
was started early, in the first 10 days of illness, and was presumably related 
to undesirable alterations in virus-host immunity relationships. The au- 
thors concluded that hormonal therapy speeded up the return of clinical, 
laboratory and histologic features toward normal, but left the patient more 
vulnerable to relapse than patients not so treated. It appeared, however, 
that this complication could be minimized by starting therapy after the tenth 
day of illness.* 

With reference to the cholestatic form of viral hepatitis, we have en- 
countered no detailed case reports in which ACTH or cortisone was em- 
ployed. Without reporting case histories or laboratory data, Evans et al. 
commented that among their ACTH-treated cases of viral hepatitis were 
two patients whose routine liver biopsy showed findings quite different 
from the rest of the group, conforming to the histologic picture of cholan- 
giolitic hepatitis as described by Watson. Of the two, one relapsed after 
ACTH was discontinued but eventually recovered. The other case, instead 
of running the protracted course of Watson’s patients, had a somewhat 
delayed but uneventful recovery. One of these two patients, however, 
persistently failed to develop an eosinophil response to intramuscular ACTH. 


*Since preparation of this manuscript a similar large-scale controlled study of the 
effects of cortisone in infectious hepatitis has been reported by Huber and Wiley. These 
authors noted striking benefits and precipitous drops in serum bilirubin, and did not en- 
counter a tendency toward relapse.?? 
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In contrast to the effects in viral hepatitis, a few case reports suggest 
these hormones exert little benefit in drug-induced cholestasis. Brief men- 
tion was made by Thorn of a case of jaundice due to methyitestosterone in 
which ACTH afforded no sustained benefit.“ In one of the cases of chlor- 
promazine jaundice reported by Van Ommen and Brown, therapeutic use 
of intramuscular ACTH after surgical laparotomy was associated with no 
dramatic benefits, although the patient gradually recovered.’® The fatal 
case of cholestasis and agranulocytosis attributed to chlorpromazine by 
Hodges and LaZerte died on the seventh day after exploratory laparotomy.” 
ACTH had been started on the second postoperative day, and no beneficial 
effects were attributed to the drug. Death occurred apparently from the 
agranulocytosis and its complications. It is perhaps noteworthy that peri- 
portal cellular infiltration on the surgical biopsy was no longer present at 
necropsy. This, however, was not attributed by the authors to the five 
days of ACTH. It is apparent that in uncomplicated drug-induced chole- 
stasis insufficient case reports are available to assess the effects of ACTH or 
cortisone therapy. 

In the two cases of viral cholestasis herein reported it is not possible 
to rule out entirely the occurrence of spontaneous remission of jaundice 
coincident with initiation of intravenous ACTH therapy. However, in 
view of the usual smouldering, prolonged jaundice in viral instances of this 
syndrome, the abrupt initiation of the phase of convalescence and declining 
serum bilirubin noted upon institution of this drug in these two patients is 
considered noteworthy. The results were precisely those described by 
Evans et al. in parenchymal viral hepatitis: prompt and marked initial drops 
in serum bilirubin in the first five to 10 days of hormonal therapy, with 
acceleration of clinical and histologic recovery. Thus, in case 1 marked 
increase in external biliary drainage was noted 48 hours after institution 
of ACTH and proved to herald the phase of fading icterus and clinical 
recovery. When we were confronted with a clinically identical case (case 
2), the institution of intravenous ACTH on a similar schedule obviated 
the necessity for biopsy or exploration by initiating a release of intrahepatic 
obstruction which was objectively apparent by the fourth day of ACTH 
therapy. 

In view of these observations it is felt by the present authors that a 
therapeutic trial with ACTH or cortisone may have useful application in 
identifying cholestasis of viral origin and avoiding the necessity for poten- 
tially hazardous surgical exploratory procedures. A prominent feature of 
such a therapeutic trial is the apparent swiftness with which a response 
may be observed. The data of Evans et al. and the observations in our two 
patients suggest that clinical and laboratory evidence of remission will be 
noted within five, or at most 10, days of ACTH or cortisone therapy. In 
most instances exploratory laparotomy and choledochostomy in the dif- 
ferentiation of medical and surgical jaundice are elective rather than emer- 
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gency procedures. It is utilized only after reasonably prolonged clinical 
and laboratory observations in such a patient fail to exclude extrahepatic 
obstruction. The clinical history, physical findings, results of laboratory 
tests and, when not contraindicated, needle biopsy of the liver afford the 
information on which such a differential diagnosis is made. When all such 
investigations fail to exclude extrahepatic disease, as is usually the case 
when dealing with primary intrahepatic cholestasis, a trial with these hor- 
mones appears to offer an additional clinical means of differential diagnosis. 
Whereas the risk of relapse may render the benefits of hormonal therapy 
of doubtful value in ordinary viral hepatitis, such a risk would appear worth- 
while in instances of viral cholestasis if striking initial responses as described 
herein can be used to indicate the intrahepatic nature of the process and 
facilitate proper medical management of the patient. 

As previously noted, the literature contains insufficient information to 
judge whether intrahepatic cholestasis of chemical etiology will respond to 
ACTH or cortisone therapy in the manner described for viral cases. 

We are aware of no information on the behavior of obstructive extra- 
hepatic lesions in the presence of steroid therapy. On the basis of known 
histology of the liver in such cases, it is conceivable that some reduction in 
serum bilirubin could occur as a result of amelioration of intrahepatic biliary 
congestion in the presence of extrahepatic block. However, one would not 
expect this response, if it occurs at all, to be appreciable when dealing with 
a mechanical obstruction to bile flow such as stone, stricture or carcinoma. 
If the case in question should indeed be one of extrahepatic obstruction, 
detrimental effects to the patient would not be likely to occur from steroid 
therapy unless frank extrahepatic suppuration existed. In such a case the 
clinical picture would scarcely be confused with primary intrahepatic chole- 
stasis. 

The mechanism of action of corticotropin and cortisone in viral intra- 
hepatic obstructive jaundice is partially speculative. Acute responses as 
noted in our patients and those of Evans probably are not explained by the 
increase in appetite and glycogen storage induced by these hormones.*° 
On the basis of pathologic features and proposed theories of pathogenesis, 
it might be anticipated that these hormones would exert beneficial effects 
by virtue of their anti-inflammatory action alone; also, analogous perhaps to 
their effect on peripheral vascular capillary fragility, they may alter the 
proposed permeability defect of the bile capillaries. Recently Patterson 
et al. have presented data which suggest that cortisone possesses both 
choleretic and hydrocholeretic activity in normal persons and in persons with 
various alimentary tract diseases, including one patient with viral hepatitis.” 
These authors proposed that, in addition to possible facilitation of bile flow 
by an anti-inflammatory activity, the specific choleretic action of cortisone 
may contribute to decrease in serum bilirubin levels noted in patients with 
liver disease treated with this drug. 
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SUMMARY AND CONCLUSIONS 


1. Attention is directed to an acute or subacute clinical syndrome char- 
acterized by jaundice with purely regurgitation (obstructive) features and 
an intrahepatic site of origin. The term “primary intrahepatic cholestasis” 
is utilized and the literature reviewed. The difficulty in differentiating the 
syndrome from extrahepatic biliary obstruction is particularly emphasized. 

2. It is pointed out that the syndrome described may be of diverse 
etiology. Data are reviewed which indicate that this entity as encountered 
clinically may be caused bv the viruses of infectious hepatitis and serum 
hepatitis, representing a clinical and histologic variant of the usual disease 
picture produced by these viruses. The same syndrome, in most instances 
clinically and histologically indistinguishable from that of viral etiology, has 
been described as a specific “toxic reaction” to several chemical agents in 
therapeutic use, notably arsphenamine, methyltestosterone and chlorpro- 
mazine (Thorazine). 

3. The intrahepatic pathology is reviewed. It is also noted that a 
patent, nondilated extrahepatic biliary tree is characteristic of the disorder, 
but attention is called to certain viral instances of cholestasis in which non- 
obstructing edematous thickening of the extrahepatic radicles is also demon- 
strable. The implication of simultaneous involvement of the intrahepatic 
and extrahepatic bile ducts by a viral agent is discussed. 

4. Proposed pathogenetic mechanisms are reviewed, with emphasis on 
primary injury to the periportal and intralobular cholangioles. 

5. Data are reviewed which have implicated viral instances of this 
syndrome as a precursor of some cases of primary biliary cirrhosis (cholan- 
giolitic biliary cirrhosis). 

6. The clinical features of the syndrome are described and the dif- 
ficulties of differentiating, on clinical as well as morphologic grounds, cases 
attributed to chemical and to viral agents are noted. 

7. Two cases of this syndrome, both interpreted to be of viral etiology, 
are reported, each manifesting a prompt and striking apparent response to 
intravenous ACTH therapy. The value and probable mechanism of action 
of corticotropin and cortisone in liver disease are reviewed. The utilization 
of a therapeutic trial with these agents in facilitating the differential diag- 
nosis of viral cholestasis from extrahepatic obstructive jaundice is proposed. 
It is noted that insufficient information is available to assess whether intra- 
hepatic cholestasis of chemical or drug origin will respond to steroid therapy 
in the favorable manner of viral cases. 


ADDENDUM 


In a recent report of the effects of ACTH in 49 treated cases of viral hepatitis and 
36 controls, Sborov noted that each of six cases of “cholangiolitic hepatitis” showed a much 
more well defined and immediate response of increased magnitude to ACTH. These six 
stood out from the more modest beneficial responses observed in the usual cases of hepatitis. 
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This is in agreement with the response noted in our two patients and suggests that the 
beneficial effects of corticotropin and cortisone on the jaundice of viral hepatitis is par- 
ticularly evident in the cholestatic form of this disease.55 


SUMMARIO IN INTERLINGUA 


Le interesse del presente reporto se concentra super un acute o subacute syndrome 
clinic que es characterisate per aspectos laboratorial purmente “obstructive” sed in 
que le sito de origine es intrahepatic. Iste syndrome—designate como cholestase in- 
trahepatic primari—pote esser causate per le viruses de hepatitis infectiose e seral o 
per reactiones “toxic” a certe agentes chimic, specialmente chlorpromazina, methyl- 
testosterona, e arsphenamina. Es sublineate le difficultate de differentiar iste entitate, 
tanto per tests chimic del function hepatic como etiam per biopsia hepatic, ab ob- 
struction biliari extrahepatic. Frequentemente le ver natura intrahepatic del processo 
es recognoscite solmente post negative exploration chirurgic del systema biliari extra- 
hepatic. Es passate in revista le characteres pathologic intrahepatic. Illos es stase 
biliari intracanalicular, variabile infiltration cellular inflammatori periportal, e preser- 
vation de hepatic morphologia cellular. Es revidite varie tentativas de explicar le 
mechanismo pathogenetic, con emphase super vulneration primari del cholangiolos 
periportal e intralobular per le agente chimic o virusal. Le tractos clinic e labora- 
torial del syndrome es describite e pote resimilar fortemente le tractos de obstruction 
extrahepatic debite a lesiones chirurgic. Allargamento hepatic e dolor sub pression 
es frequentemente absente, sed in casos virusal splenomegalia es frequente, durante 
que in casos de causation chimic on trova transiente eruptiones cutanee, asthma, o 
eosinophilia del sanguine peripheric como indice del natura intrahepatic del processo. 
Exploration per laparotomia chirurgic, que es frequentemente utilisate pro excluder le 
diagnose de extrahepatic obstruction biliari, pote esser specialmente hasardose in iste 
patientes; illo pote resultar in un deterioration del morphologia hepatic e del stato 
clinic del patiente. Un non-chirurgic medio diagnostic esserea de grande valor. In 
iste connexion le autores describe duo juvene soldatos con ictero a augmento pro- 
gressive characterisate per aspectos laboratorial purmente “obstructive.” In ambe 
casos tres septimanas del plus caute maneamento medical non succedeva a relentar le 
constante augmento de bilirubina seral. In ambe casos (post exploration chirurgic 
in le un e sin un tal in le altere), le institution del therapia a corticotropina intravenose 
resultava in un frappantemente rapide reduction del bilirubina seral, in alleviamento 
del prurito, e in le comenciamento de un progressive e finalmente complete recupera- 
tion. Post re-examinar le datos clinic e histologic, le autores concludeva que ambe 
ille patientes representava le varietate cholestatic de hepatitis virusal. Le prompte 
responsa de iste duo patientes es comparate con altere datos in le litteratura relative 
al beneficios de corticotropina e cortisona in hepatitis virusal. Es presentate le 
proponimento que on tenta un curso therapeutic de cinque a dece dies de ACTH o 
cortisona in patientes con tractos de ictero obstructive in qui le possibilitate de 
cholestase virusal intrahepatic non pote esser excludite per methodos clinic e labora- 
torial del typo conventional. Il es possibile que un tal ctirso obvia le necessitate de 
laparotomia exploratori per inducer un prompte reduction del bilirubina seral sequite 
per objective e etiam subjective recuperation. Es signalate le facto que le litteratura 
non offere satis information pro decider si primari cholestase intrahepatic de origine 
chimic o drogal responde a therapia hormonal tanto favorabilemente como le casos de 
origine virusal. 
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CANCER DIAGNOSIS BY BONE MARROW SMEARS * 


By C. H. Jammer, M.D., F.R.C.P.(C), F.A.C.P.,f and H. E. Amy, 
B.A., R.T.,f Hamilton, Ontario, Canada 


THE early diagnosis of cancer by examination of bone marrow smears 
is so often achieved that this test has become routine in our two hospitals. 
We have studied the marrow aspirates from over 4,100 patients to date and 
this forms the basis of our report. 

Three cases, of many such, can hardly fail to interest the diagnostician. 


An 80 year old man, in hospital for routine check-up, had diverticulosis coli 
without complications. His general health and all other tests, including x-rays 
and urologic study, were negative. A routine sternal marrow aspiration showed 
cancer cells, but clinical reéxamination failed to confirm this observation. Two years 
later, with pain in the left groin and all other tests negative, repeat marrow studies 
again showed the same type of cancer cells. X-ray of pelvis and spine now showed 
multiple metastases and, although the prostate was suspected, carcinoma in this area 
was not confirmed. He died suddenly a few weeks later and carcinoma of the 
prostate was demonstrated. 

A middle aged female, who had been treated and apparently cured of very early 
carcinoma of the cervix five years previously, complained of severe sacral and caudal 
pain for two years under our care, during which time every conceivable test and x-ray 
were negative. She did, however, have three bone marrow smears, positive for 
cancer cells, and just before her death (one month), radiologic evidence of metastases 
was at last found. 

A third case, only recently observed, was a 56 year old man who had slight 
urinary difficulties, slight prostatic enlargement, and a low grade fever off and on for 
a month. When all else was found negative, a marrow smear presented many masses 
of carcinoma cells. To the surprise of the urologist, operation confirmed that this 
patient had carcinoma of the prostate, but no gross or radiologic evidence was present 
of metastases. 


During the last 10 years our work in the field of bone marrow cytology 
has been intensified, due to the numerous positive findings we have obtained 
in cases which presented obscure diagnostic problems. It therefore became 
our intent to further our research in this field of cytology during the last 
year, and our study was directed: (1) to ascertain the value of marrow 
aspirates as an aid in the diagnosis of malignant tumors; (2) to study what 
we have termed the “secondary cell-pattern” characteristics which may occur 
in patients who have marrow micrometastases; (3) to attempt to form a 
hypothesis regarding cytoplasmic-nucleus alterations in a single cell or group 
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of cells which we consider malignant; and (4) to establish a method of 
preparation, staining and interpretation which would consistently be ac- 
curate enough to give us optimal information and results. We might add 
that attempts to correlate cell types with site of primary tumor. are very 
significant in many cases but generally cannot yet be considered conclusive. 


TECHNICAL METHOD 


The method we adopted as most suitable and simplest for the technician 
or clinician to use for the study of marrow aspirates we have described in a 
previous publication." Smears prepared from concentrated marrow cells 
and direct smears from the mixed aspirate were made routinely but were 
studied only when marrow particle imprints or smears could not be obtained. 
In those cases where particles were not obtained it was very often necessary 
to perform a marrow biopsy if myelofibrosis was suspected. The work of 
Fadem and Berlin,’ who utilized radioactive tracers, confirms our findings 
that particle smear differentials determine the patterns of cellular elements 
of the bone marrow better than do random sample differentials. 

By a somewhat similar procedure we have obtained lymph node imprints 
which, when stained, present a better cytologic picture of lymphopoiesis, 
normal or malignant, than does a frozen section of the node. 

Furthermore, tissue imprints were made from tumor sites for the pur- 
pose of comparison studies, and identical staining technics were used for 
these preparations and for.the marrow imprints. 


METHOD OF PROCEDURE 


To think in terms of cell capabilities or cell function, it is necessary to have 
an informed awareness of the integrated and codrdinated relationships of the 
cell structure, function, chemical composition (for stain affinities), growth 
and development. Only then can we recognize the pathologic change when 
integration and codrdination diminish or cease and we get cell death and 
autolysis; or recognize a deranged coérdination between the various phases 
of growth which result in a leukemic or “cancer”’ cell. 

In order that we might attempt to avoid confusion in regard to the 
recognition of pathologic cytology in the marrow, it was necessary first to 
review over 200 specimens of marrow from patients who had been proved 
not to have malignancies and who were not hematologic problems. All 
deviations from a normal cytologic pattern, artefacts or otherwise, were 
carefully noted. In addition to this preliminary investigation, the next 
group consisted of marrow aspirates taken from 128 patients on admission 
before clinical investigations were performed. The clinical picture of this 
latter group revealed cases of mitral stenosis, pyelonephritis, influenza, 
bronchopneumonia, diabetes mellitus, cardiovascular accident, diaphragmatic 
hernia, congestive heart failure, subdural hematoma, asthma, dermatitis, 
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prostatic hypertrophy, psychosis, arteriosclerotic heart disease, rheumatoid 
arthritis, epilepsy, pernicious anemia (four cases previously undiagnosed), 
lymphosarcoma (one case), and four cases of completely unsuspected car- 
cinoma. 

The cytologic findings of our first group were carefully compared with 
those of our second group, and we were interested to discover certain cell 
patterns which occurred in some specific conditions and which bore some 
resemblance to so-called “secondary cell-patterns’ observed in marrow 
aspirates in which tumor metastases were demonstrated. The significance 
of these specific “cell-patterns” will be discussed later. 


Tumor CELL CyTOLoGy 


In “Clumps”: Tumor cells in bone marrow aspirate from the sternum 
were first studied by Rohr and Hegglin* in 1936. They were able to 
identify tumor cells in 11 of the 75 patients with neoplastic disease that they 
studied. Other investigators chose aspiration sites from bone areas which 
proximated radiographic abnormalities or areas of bone pain. A much 
higher percentage of positive findings was obtained by these workers with 
this method. 

The criteria of cell structure which may be recognized as “tumor cell” 
implant have been agreed upon by various investigators." ** ° ' 

Tumor cells found in marrow aspirates are unlike normal hemopoietic 
cells and also unlike altered hemopoietic elements found in other pathologic 
conditions. Usually they occur as large-cell or small-cell types, consistent 
in their general cytology in a given case. 

The tendency of tumor cells to form “‘cell-balls’’ or metastatic clumps 
easily differentiates their behavior from the loosely arranged cells of normal 
hemopoietic bone marrow. Their nuclei appear vesiculated, and the cyto- 
plasm may be scanty, or may occur in the form of a homogeneous matrix 
for a large cluster of nuclei, mitotic forms of which may be observed. The 
nuclei may also vary in affinity for stains, the chromatin network may be 
different, and the cytoplasm may not show any evident variation. Denuded 
nuclei may be present, and cannot be completely disregarded as insignificant. 
Nucleoli are almost always to be found in most—or at least some—of the 
cell groups. Nucleoli may be present in bizarre shapes, and may vary in 
size and number. A more detailed description of the staining reaction of 
their structure has been previously published.” ° 

Furthermore, we are often able to suspect the general site of origin by 
the cell-type as to size, arrangement and staining properties.. This has 
been possible only after extensive study of comparative normal cytology, 
such as tissue imprints from breast, gastric mucosa, prostate, liver and 
thyroid, ete. 

Adenocarcinomas of the lung showed syncytia of a medium-sized cell- 
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type which contained a vesiculated, pale-staining nucleus with loosely woven 
chromatin structure on a ground-glass appearing matrix. The nuclei 
stained a paler blue than lymphocytic cells. Other positive aspirates, later 
proved to be cases of bronchogenic carcinoma, revealed showers of a small- 
type cell, ovoid in shape, with finely-meshed chromatin structure. Slight 
basophilia of a sparse, indistinct cytoplasm was observed. The nuclei did 
not appear so pleomorphic as in the large type, and occasionally nucleoli 
were absent. The mitotic cell count was much lower in proportion to the 
count which was made on the large-cell types. Cell studies conducted later 
on pleural fluid material showed a marked similarity in all aspects to the 
cells demonstrated in sternal marrow. 

Where it was possible to obtain exudates or transudates for examination 
from areas approximating the primary tumor site, there appeared to be a 
relatively high cytologic similarity between the cell types—specifically, be- 
tween the malignant cells demonstrated in ascitic fluid and those in the 
marrow aspirate. To facilitate this comparison, the cytology of normal 
body fluids has been studied to attempt to eliminate confusion in identifica- 
tion of stimulated reticulum cell response which may occur in the marrow 
due to conditions which are not malignant. The histiocytic cytology, often 
found in marrow due to bacterial stimuli (e.g., in a case observed by us of 
undulant fever in the presence of high titer, 1: 100,000), has been compared 
to the phagocytic histiocytes ingesting streptococci which we have found in 
abdominal exudate. 

Cells which may be demonstrated as micrometastatic implants derived 
from looser structures, such as stomach, often show nuclei which appear 
lobed and irregular, with chromatin network which is indistinct. This 
cell type contains large nucleoli and a pale blue cytoplasm which usually 
shows azurophilic granulation and often demonstrable mucoprotein in the 
matrix. Most frequently there is no intracellular connective adherent tissue, 
and these cells occur singly, thereby rendering recognition difficult. Ex- 
amination of gastric fluid often will reveal comparable cytology and confirm 
the diagnosis of gastric carcinoma. 

It is furthermore important to recognize a difference between the cytol- 
ogy of the sarcoma cell and that of the fibroblast. Fibroblasts segregate 
vital dyes such as trypan red and trypan blue as granules; sarcoma cells 
show an inability to segregate these dyes in any significant amount in supra- 
vital preparations. Normal lymphocytology shows an evident accumulation 
of the dye. 

As “Single Cells”: We have not yet designated any common denominator 
by which we feel that a cell which occurs singly in the marrow can be 
definitely tagged as a carcinoma cell when it occurs alone and isolated in a 
marrow preparation; nor can one yet indicate with high correctness the site 
of its primary origin. Tumor cells from the same organ may be quite dif- 
ferent in appearance. However, certain features of the single malignant 
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cell may distinguish it in the bone marrow from its hemopoietic neighbors. 
The retention of specific cytologic characteristics similar to the tissue site 
of primary tumor may be present. It is usually a cell, extraneous to its 
adopted environment, which shows very often a poorly defined outline, and 
a susceptibility of the cell wall to fracture when it is imprinted or smeared. 
Almost always a giant or large nucleus is present, disproportionate in size 
to cytoplasmic content, which often shows the presence of an abnormal num- 
ber of chromosomes and many mitotic forms in addition to giant multi- 
nucleoli. On the basis of our observation of these free cells, we might easily 
theorize that their malignant characteristics are transmissible from one 
tissue to another, depending upon suitable environment, and are carried in 
the gene structure of the cell, which structure is protein in nature. 

We have examined many imprints of subcutaneous tumors from patients 
who had leukemia and related disorders. The cytology of these tumors 
was almost indistinguishable from the hyperplasia of the primary tissue, 
lymph node or marrow. Radiation of these tumors which produced in- 
activation of gene structures of the cell which are essential to division caused 
an inhibition of cell division. Furthermore, x-radiation was a provocative 
factor upon a leukemic cell in which the malignant characteristics were 
already present, and further reverted the precursors of the leukemic cell to 
produce malignant tissue in the reticulum cell phase. Areas distal to the 
direct radiations still showed cell singularity, but closer to the surface of 
the tumor mitachondrial projections were evident, and eventual dissolution 
of all cytoplasmic content and the formation of reticulum prevailed. 

Cytoplasmic characteristics in the malignant cell cannot be considered 
as important as changes in the nucleus, except perhaps in the so-called 
storage diseases. The cytoplasm may vary in quantity and staining prop- 
erties: it may be oxyphilic, basophilic or polychromatic in its reaction. 


THE SECONDARY HEMOCYTOLOGIC PATTERN 


In our first and second group of marrows referred to above, we were 
interested to discover certain cell patterns which occurred in some specific 
conditions and which bore some semblance to so-called “secondary cell- 
patterns” observed in marrow aspirates in which tumor metastases were 
demonstrated. 

By “secondary cell-pattern’”” we mean that if you disregard marrows 
definitely diagnostic of a specific disease—whether carcinoma, anemia, leu- 
kemia, etc.—you will still find many marrows with varied nonspecific cyto- 
logic alterations, and these will very often appear in patients in whom you 
would not expect to find disturbed marrow cell-patterns. At first we paid 
little attention to our self-designated “secondary cell-patterns,’’ but in the 
light of our present knowledge and experience (indicated later), these so- 
called nonspecific cell-patterns are often diagnostic. 
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The outstanding secondary cell-pattern consists of an elevated plasma 
cell count in addition to a rise in eosinophils in the marrow, accompanied 
by increased activity of lymphocytopoiesis and, occasionally, fibroblasts. 

We could explain the eosinophilia only on the basis of an “allergic’ 
response to specific substances “foreign” to marrow. No comparable rise 
in the quantitative eosinophil count was demonstrated in these cases in the 
peripheral blood. 

The elevated plasma cell count demonstrated a relationship between a 
marrow stimulus to produce plasma cells and the level of plasma globulin 
in the marrow in conjunction with an elevated sedimentation rate of the 
blood. Our findings showed that this reaction was most prevalent in cases 
of rheumatoid arthritis, ileitis and many cases of unexplained fever, as well 
as in 85% of the cases in our “malignant” group. 

Klein and Block * have made the observation from marrow sections that 
plasma cells are seen predominantly sheathing the arterial capillaries. They 
also have observed a significant elevation of the plasma globulin in a high 
percentage of the cases which they studied with plasmacytosis. Fagraeus ° 
noted marked plasmacytosis in rabbits after injecting antigens, the pro- 
liferative activity of which was in direct proportion to the measurable rise 
in specific antibodies. Moeschlin '° and his co-workers have demonstrated 
that a plasmacellular reaction is related to increase in antibodies. After 
sensitization of rabbits with T. A. B. vaccine, the plasma cells showed in- 
clusions or cytoplasmic granules similar (only in stain reaction) to those 
found in myeloma cells, the latter having been proved to produce globulin 
fractions. Inhibition of this induced response by ACTH or cortisone may 
occasion a breakdown of antigen. 

Cytologically, the basophilia of the cytoplasm, the eccentric position of 
the nucleus and the particular ultramicroscopic structure of this cell would 
tend to lead us to believe that its function was one of secretion. Further- 
more, it is conceivable that plasma cell response in tissue to a specific 
stimulator (carcinogen, etc.) may be comparable to the specific antibody 
response of the body to certain bacterial invaders. 

The plasma cells in a high percentage of cases have been observed in 
nests and thought to contain “regional monocytes.’’ Special staining tech- 
nics show a cytologic similarity between the so-called ‘regional monocyte” 
and a fixed reticulum cell. This is adequately substantiated by the simi- 
larity of the stem cell of the plasmoblast in acute forms of myeloma to the 
cell found in “plasma cell nests” described above. 

It is intriguing to speculate to what extent and by what means the body 


- holds in check or kills the cancer cells which we see in the circulation of the 


bone marrow. It is a further interesting thought that, although most of 
our specimens were taken from the sternum, one rarely sees a macroscopic 
secondary carcinoma growing in this bone. Surely, therefore, in carcinoma, 
malignant cells are often circulating throughout the body, and yet, since we 
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find masses of these cells in sternal aspirates, the body must have some 
defense mechanism against them. 


Test SERIES—SPECIFIC APPLICATIONS 


Considering the observations we have discussed, two years ago we began 
a related series of repeated marrow examinations on all cases of carcinoma 
of the breast going through our cancer treatment clinic. Seventy con- 
secutive cases have been studied to date, and without regard to our marrow 
findings, their treatment has been carried on according to well established 
procedures. The marrow cell-pattern was graded into four groups: (1) 
those which showed definite evidence of micrometastases (15 cases); (2) 
those which showed questionable single cells, moderate degree of myelo- 
fibrosis and a “secondary cell-pattern” (25 cases); (3) those which showed 
a “secondary cell-pattern” only; and (4) those which showed a negative 
marrow. Following the bone marrow aspiration, surgery and radiation 
treatment were carried out. 

Two years later we checked the case histories of this series of patients, 
and we are interested to note that in group 1, nine patients have died; in 
group 2, nine patients have returned with metastases during the last year. 
Only one patient from group 3 has returned and died, the death not being 
attributed to her malignancy. So far, none of the patients in group 4 has 
shown signs of recurrent malignancy. It is felt by the physicians in the 
Department of Radiotherapy, Hamilton General Hospital, through whose 
help and codperation this group is being studied, that within a three year 
period of continued observation we can (1) calculate whether patients with 
a positive bone marrow (groups 1, 2 or 3) have any hope of cure or pro- 
longed “arrest” by present therapy, and, therefore, (2) indicate those cases 
in which palliative therapy is sufficient or, conversely, because of a negative 
marrow, the most radical treatment should be carried out, with good chance 
of eradicating the disease. 

Discussion 


Our close follow-up of all the historical and clinical findings in the cases 
in our series impresses us that, aside from the well known, long-established 
methods for detection of cancer, no other new test gives such a promise for 
earlier and more accurate diagnosis. 

Slight anemia, fatigue, loss of weight, white cell count alteration, sedi- 
mentation elevation, and many minor complaints or findings too numerous 
to mention, have been the only sign or signs of disease in the majority of the 
cases in our series in whom we have found cancer cells in the marrow long 
before malignancy was evident or even suspect. As indicated above, our 
marrow studies will have a twofold value: diagnosis and perhaps for prog- 
nosis. As to the latter, only time will clarify the value of this test. For 
diagnosis, however, statistics have proved its value (table |). 


4 

ars 


624 C. H. JAIMET AND H. E. AMY 


To date we have no evidence that any case in group A did not have 
cancer. In the two years since we have clearly defined group B, we can be 
almost as sure that even here there are few false-positives. For group C (1) 
we can make no definite claims, but certainly such marrows are abnormal 
from some cause, even if not a malignant disease, and further observations 
with serial marrow studies may clarify the situation. What percentage of 
proved carcinomas have negative marrows is not yet clear, although it is 
our impression that few such cases have metastases and, if amenable to 
complete eradication, we feel must have a very much better prognosis. 


SPECIAL CONSIDERATIONS 


1. Lymph Node Imprints and Tissue Touch Preparations: We have 
found that lymph node imprints, when stained, present a better cytologic 
picture of lymphopoiesis, normal or malignant, than a frozen section of the 


TABLE 1 
Analysis of 4,100 Bone Marrow Aspirates for Cell-Patterns 


Cases considered positive for the presence of malignancy on the basis of micro- 
metastases per se or altered cell-patterns 


1. Diagnostic problems—no specific clinical evidence, later confirmed by biopsy, 


z re malignant, substantiated by biopsy, radiography and other diagnostic 

3. POSI TIVE, on which comparative cell studies were performed by preparations 

B. In addition, aspirates interpreted as positive, no clinical manifestations, final diag- 

C. Cases considered negative for carcinoma on the basis of cytologic studies : 

1. But diagnostic of other conditions, not malignant 28.3% 
2. Negative aspirates but later proved positive for malignancy by biopsy, etc. ..... 6.8% 


node. Berman®* stresses the value of imprint preparations from lymph 
nodes correlated with section studies in cases of lymphoblastoma and related 
disorders, particularly lymphosarcoma. The structure of the cells seen in 
imprints is more clearly demonstrated, and the cytologic deviations can more 
easily be observed, than in fixed tissue sections, and resemble exactly those 
cells seen in the marrow of the same case. The cell structures are preserved 
undistorted by dehydration, prolonged fixation or embedding methods. 
Cytoplasmic-nucleus dissociation is easily demonstrable by staining methods. 
We have found lymph gland imprints particularly valuable for the recogni- 
tion of Sternberg cells, which may be identified by their giant nucleoli and 
large chromosomes. Identification of specific cytology in imprints can be 
carried out in minutes. 

Further valuable information has been obtained for comparison of our 
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cell studies by the use of imprints or touch preparations from unfixed 
biopsied tissue such as spleen, breast or tissue mass from other organs. 

2. Action of Metabolites on Malignant Cell-Patterns. A Summary: 
Although various increased fractions of globulin have been demonstrated 
to be specific for acute and more chronic forms of myeloma, it is interesting 
to note the effect of various therapeutic agents upon the cytology of the 
marrow in acute and chronic stages of this disease. Cell division in 
myeloma is pathognomonic. The intracellular mutations of mitosis are 
very evident. The 24 cases of myeloma which we studied all showed the 
typical cytology of that disease. Marrow aspirates and particle imprints 
were studied before treatment, and at various stages during the progression 
of the disease. During the administration of stilbamidine we have observed 
deposition of coarse granules in the cytoplasm of the myeloma cells and a 
destructive effect on the hemopoietic marrow cytology as a whole. Urethane 
appeared to be cumulative, and to affect specifically the nuclei of all cells in 
mitosis, resulting in multisegmented nuclei and degeneration. Eventually 
the more susceptible hemocytology was arrested to a critical level, depending 
upon the rate of cumulation of this mitotic poison. 

However, a study of the effect of nitrogen mustards on lymphosarcoma 
cells infiltrated into the marrow has revealed specific destruction of the 
metastatic areas in 17 cases, with resultant minor arrest only of the normal 
hemopoietic tissue. This depression of malignant growth was only tem- 
porary, however, and usually after several months rapid displacement of 
the marrow occurred. The use of nitrogen mustards in a case of acute 
erythema of Di Gugliemo, the marrow of which showed malignant erythro- 
blastic hyperplasia with severe anemia, reduced the malignant maturing cell 
system to reticulum cell hyperplasia with complete maturation arrest, the 
dissociated cell structures showing a marked similarity to reticulum cell 
sarcoma. 

The use of ionizing radiation in the form of P® affects chiefly the 
desoxyribonucleoproteins, interfering with the synthesis assembly of the 
nuclear constituents. We have found that this interference with the mitotic 
cycle is followed by mutation and consequent cell degeneration. Irradiation 
appears to influence the permeability of phase boundaries of the cell. In- 
vestigations comparing P* content of DNA and of inorganic phosphates in 
various tissues indicate a close connection between incorporation of P** into 
DNA of the tissue and cell division. In organs or tissues which normally 
show a high percentage of mitotic figures, such as the bone marrow, it has 
been shown that the DNA takes up an appreciable fraction of the labeled 
phosphate. It is therefore conceivable that a rapidly growing tumor, such 
as myeloma, with a high index of mitotic activity, would be retarded by the 
use of labeled P**. Enzymatic processes taking place in the cytoplasm are 
governed by events in the nucleus. If, due to the action of ionized particles, 
chromosome threads are shattered, processes inherent for normal cell de- 
velopment are affected and it is possible for mutations to occur. 
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Our observations have proved this effect to be true. The use of P*” 
has a more pronounced effect upon the tumor growth than upon the normal 
hemopoietic tissue. The hemopoietic tissue, temporarily retarded, begins 
to regenerate again about two to three weeks after P*’ is given. The value 
of this method of therapy in proper dosage appears to us to lie in the fact 
that tumor destruction is greater and the damage which might be done to 
the hemopoietic tissue is less than might be incurred with the use of chemical 
poisons, which are cumulative. 

The use of labeled phosphate, P*’, is now an accepted treatment of choice 
in cases of polycythemia vera. Again it acts as an inhibitor of cell growth 
of the erythroid series which, in this disease, occurs in the marrow as a 
hyperplasia of one specific cell system. 

A case of thrombocythemia revealed a platelet count of 4,100,000 per 
cubic millimeter (counting chamber method). Coincidental minor stimula- 
tion of the erythropoietic and leukopoietic systems was evident (red blood 
cells, 5.7 millions; white blood cells, 35,000; hemoglobin, 12.0 gm.) The 
megakaryocytes in the marrow showed marked hyperplasia of that system, 
with cytoplasmic-nucleus dissociation and the production of overwhelming 
numbers of nonfunctional platelets. Treatment with P* resulted in a drop 
within two weeks of the platelet count to 600,000 per cubic millimeter. The 
majority of the megakaryocytes in the marrow stained as shadow cells which 
had been destroyed, during the mitotic cycle only, by their assimilation of 
the labeled phosphate. 

We might conclude from the above cases, and our many others, that 
there is a difference in the anabolism of nucleic acids in cells of different 
origins which demonstrated selective action for specific therapeutic com- 
pounds. Conversely, we may also conclude that specific compounds may 
act provocatively upon an inherent carcinogenic potential of the gene struc- 
ture of the chromosome arrangement to produce cytoplasmic-nucleus dis- 
sociation resulting in a leukemic or malignant cell. 


SUMMARY 


We have studied the bone marrow aspirates from over 4,100 patients. 
In this series we have included our observations on malignant cytology which 
may be present in the bone marrow; leukemia, erythemic myelosis, acute 
thrombocythemia, and related disorders from the reticular stroma, such as 
plasmocytoma; and true tumor metastases of cancer and sarcoma. 

The cytologic patterns of various malignant tumors have been elaborated 
after careful study of many cases, and the recognition and deviations of 
those patterns have been discussed. 

Secondary cell-patterns which may occur in malignant and nonmalignant 
conditions have been pointed out, and the possible significance of these has 
been postulated. 


| 
| 
| 
: | 
| 
} j 
. 
$ 


627 


CANCER DIAGNOSIS BY BONE MARROW SMEARS 


The effect of various antimetabolites on cell growth has been invaluable 
in furthering our knowledge of malignant cell behavior. 

The findings of this basic study raise the question of the presence of 
some deficiency intrinsic to cell inheritance which, by the action of a provo- 
cative factor, causes a cell or group of cells at some time during a patient’s 
life to defy their normal limitations and specializations, and to revert to 
primitive, unspecialized types. 

We have been able to demonstrate evidence of functional dissociation 
of cytoplasmic-nuclear activity in all our cases of erratic and dissociated cell 
growth, particularly of parenchymal or reticular tissue origin. One might 
postulate that some provocative factor may create a susceptibility to ma- 
lignant growth. 


CONCLUSIONS 


1. We have implied—and it is now a proved fact—that by the procedure 
outlined above we are finding increasing evidence of cancer in a large num- 
ber of patients who heretofore resisted diagnosis by all other means. 

2. We are convinced that, as a complement to histology, body fluid 
cytologic studies, lymph node imprints and tissue imprints, the examination 
of the bone marrow for malignant cytology or disturbed cell-pattern is very 
valuable as an aid to diagnosis, particularly in obscure cases in which no | 
other histologic or cytologic specimens are available. 

3. Bone marrow studies are done routinely in our medical institutions 
not only in suspect cases of malignancy but also in any case presenting a 
diagnostic problem. By the study of the normal we have learned to recog- 
nize early abnormalities, and malignant disease being one with such protean 
manifestations, we continually find first evidence of it in marrow imprints 
if this test is frequently done. 

4. One must caution physicians and technicians alike that the value 
of this test varies directly with the technic of obtaining marrow (small 
amount undiluted) and method of smearing and staining particles or con- 
centrates from the fluid aspirate. 
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SUMMARIO IN INTERLINGUA 


Le precoce diagnose de cancere per medio de frottis de medulla ossee succede si 
frequentemente que iste test ha devenite routinari in nostre duo hospitales ( Hospital 
General e Hospital Ste. Josepho a Hamilton, Canada). Nos ha studiate aspiratos 
medullari ab plus que 4.100 patientes, e isto es le material que forma le base del 


presente reporto. 


= 
by 
4 
ee 


628 C. H. JAIMET AND H. E. AMY 


Pro evitar confusion in le recognition de cytologia pathologic in le medulla, nos 
primo revideva 200 specimens de medulla ab patientes qui demonstratemente non 
habeva malignitates o morbo hematologic. Un secunde gruppo de aspiratos medullari 
esseva obtenite ab 128 patientes al tempore de lor admission al hospital, ante que ulle 
investigation clinic habeva essite executate. 

Le constatationes cytologic del prime gruppo esseva comparate con illos del 
secunde gruppo. Il esseva interessante discoperir certe figurationes cellular oc- 
currente in specific conditiones que exhibiva alicun resimilantia al si-appellate “figura- 
tiones cellular secundari” observate in aspiratos medullari con demonstrate metastases 
tumoral. Le plus importante tal “figuration cellular secundari” consiste de un elevate 
conto de cellulas plasmatic in ultra de un augmento del eosinophilos medullari, ac- 
companiate per un augmento del activitate lymphocytopoietic e, in certe casos, fibro- 
blastos. Nulle comparabile augmento del quantitative conto eosinophilic esseva demon- 
strate in le sanguine peripheric de iste casos. 

Le elevate conto del cellulas plasmatic demonstrava un relation inter un stimulo 
medullari promovente le production de cellulas plasmatic e le nivello del globulina 
plasmatic in le medulla, conjunctemente con un accelerate sedimentation del sanguine. © 
(Iste reaction esseva le plus prevalente in arthritis rheumatoide, ileitis, e multe casos 
de non-explicate febre, e etiam in 85 pro cento del casos in nostre gruppo “maligne.” ) 

Cellulas tumoral in aspiratos medullari differe ab normal cellulas hemopoietic ; 
illos etiam differe ab alterate elementos hemopoietic que se trova in altere conditiones 
pathologic. In general illos occurre como typo a cellulas grande o como typo a 
cellulas parve. In lor cytologia general illos es uniforme in omne caso individual. 

Le tendentia del cellulas tumoral a formar “ballas cellular” o “cumulos” metastatic 
rende los facilemente differentiabile ab le cellulas de normal medulla ossee le quales 
es distribuite diffusemente. Lor nucleos es vesiculate. Le cytoplasma es frequente- 
mente insufficiente o ha le forma de un matrice homogenee pro un plus grande cumulo 
de nucleos. Istos occurre in formas mitotic. Le nucleos pote etiam variar in lor 
affinitate por colorantes. Le rete chromatinic pote esser differente, e le cytoplasma 
non exhibi necessarimente un variation evidente. 
affinitate pro colorantes. Le rete chromatinic pote esser differente, e le cytoplasma 
Si on omitte considerar omne medullas que es definitivemente diagnostic pro specific 
morbos (carcinoma, anemia, leucemia, etc.), on trova ancora numerose medullas con 
varie non-specific alterationes cytologic, e istos occurre frequentissimemente in pa- 
tientes in qui on non expecta trovar disturbate figurationes del cellulas medullari. Al 
initio nos prestava pauc attention a iste phenomeno designate per nos como “figura- 
tiones cellular secundari,” sed in le lumine de nostre presente cognoscentia e experientia 
il es a concluder que iste si-appellate “non-specific” figurationes cellular es frequente- 
mente diagnostic. 

Leve grados de anemia, fatiga, perdita de peso, alterationes del conto leucocytic, 
acceleration del sedimentation, e minor molestias que es nimis numerose pro esser 
enumerate in iste summario, esseva le sol evidentia de morbo in le majoritate del casos 
in que nos succedeva a discoperir cellulas cancerose in le medulla longe ante que 
malignitate esseva apparente o mesmo suspicite. A parte lor valor diagnostic, il es 
etiam possibile que nostre studios medullari va provar se de signification prognostic. 

Usque nunc nos ha nulle prova del non-existentia de cancere in ulle caso del 
gruppo A (characterisate per “ballas” o “cumulos” de cellulas “maligne”). 

Impressiones de nodo lymphatic, si colorate in un simile maniera, presenta un 
melior imagine cytologic del lymphopoiese (normal o maligne) que un congelate 
section del nodo. 

Nos ha exprimite nostre opinion—e illo es nunc un facto demonstrate—que le 
methodo hic reportate permitte a nos trovar evidentia de cancere in un grande numero 
de patientes qui usque nunc resisteva al diagnose per omne medios disponibile. 
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Nos debe signalar al medicos e al technicos que le valor del test varia directe- 
mente con le technica de obtener le medulla (in parve quantitates e in forma non 
diluite) e le methodo de preparar le frottis e de colorar le “particulas” o “concentratos” 
ab le fluido aspirate. 
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THE FATE OF CHILDREN WITH BRONCHIECTASIS * 
By CHRISTOPHER STRANG, M.D., M.R.C.P., Newcastle upon Tyne, England 


ALTHOUGH much has been written in recent years on the subject of 
bronchiectasis, few studies have dealt specifically with the disease in child- 
hood. Many authors observe how frequently the manifestations of this 
condition appear in early life, but in the main they consider the prognosis 
and treatment of the disease in adults. Hence much uncertainty still exists 
about the fate of children who develop bronchiectasis, and the results of 
surgical and medical treatment are not widely appreciated. 

This paper records the results of a follow-up study carried out during 
the year 1950 on a group of children with bronchiectasis. These children 
were admitted to the Newcastle Regional Thoracic Surgery Centre between 
1935 and 1948 under the care of Mr. G. A. Mason. All were under the 
age of 15 at the time of admission to hospital when the diagnosis of bron- 
chiectasis was established. As it was felt that at least two years were 
necessary to evaluate progress, only those cases in whom treatment was 
completed before December, 1948, were included. There were 209 cases 
in the series, and it was possible to follow up 208 of them. The majority 
were seen in a special clinic, but those who could not attend were visited 
in their homes or, if this was not practicable, a questionnaire was sent to 
them or a report obtained from the family doctor. The one case it proved 
impossible to trace was a boy who emigrated with his parents to Australia, 
but a report was obtained of his state of health at the time he left this 
country. The period of follow-up in these cases thus extends from two 
years to 15 years, with an average follow-up in the survivors of 6.4 years; 
and although a much longer period of observation will be required before 
a proper estimate of progress can be made, many of the patients have been 
followed into adult life and at least some idea of their fate has been 
obtained. 

The 209 cases were composed of 119 girls and 90 boys, and most ob- 
servers seem to agree that the disease is slightly more common in the female 
sex. 

The age at which symptoms first appeared is shown in figure 1, and it 
will be seen that the majority of these children developed symptoms at a 
very early age. If adults with bronchiectasis are closely questioned, many 
will admit that their symptoms date from childhood; although I have no 
statistics to present on this point, I have found it to be true of the majority. 
Many adults will say they have had a cough as long as they can remember, 
but it is only when the parents are interviewed, as in the present group of 

* Received for publication May 16, 1955. 

From the Department of Thoracic Surgery, Shotley Bridge Hospital, Newcastle upon 


Tyne, England. 
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FATE OF CHILDREN WITH BRONCHIECTASIS 


AGE AT ONSET OF SYMPTOMS 
IN 209 CASES 


8 Cases unknown 


In 75% of cases symptoms began in first 5 years of life 


Fie. 1. 


cases, that one realizes how early in life the disease may commence. This 
view is supported by the observations of Perry and King,"’ Ogilvie,” 
Riggins * and other workers who found that the first decade of life was 
the most usual period for symptoms to begin. 


TABLE 1 
Initial [lIness in 209 Cases of Bronchiectasis 


Pneumonia 74 

Pertussis 35 (associated pneumonia 
or bronchitis in 16) 

Measles 21 (associated pneumonia 
or bronchitis in 13) 


Acute bronchitis 25 

Pink disease 9 

Scarlet fever 

Tonsillectomy 3 (one with teeth 
extraction) 

Diphtheria 3 (one had tracheotomy) 

Foreign body 1 (inhaled nut) 

Quinsy 1 

Dysentery 1 

Appendectomy 1 

Pyrexial illness 2 

Gradual onset 9 

Symptoms “since birth’”’ 4 

Unknown 16 


Total 
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In most of the cases it was possible to relate the onset of symptoms to 
some specific illness, usually an acute respiratory infection. Table 1 shows 
the nature of this initial illness in these cases. 

No mention of tuberculosis is made in this list, but the particular problem 
presented by this disease will be considered subsequently. Several of the 
cases of Pink disease were associated with oral sepsis, and one boy had been 
severely affected, as he had bitten off the end of his tongue and his lip was 
badly scarred. Table 2 shows the initial illness in the 80 cases whose 
symptoms began in the first year of life. The prominent position occupied 
by pneumonia and acute bronchitis is at once evident, as is the importance of 
the common infectious diseases, pertussis and measles. Most of the cases 
of Pink disease occurred in the first year, whereas the specific fevers were 
not so common at this age. 

As Engel ® has shown in his book entitled The Child’s Lung, it is in the 
early years of life that the bronchial tree is most vulnerable to the destruction 


TABLE 2 
Initial Iliness in the First Year of Life 


Pneumonia 28 
Acute bronchitis 22 
Pertussis 9 (5 also had pneumonia) 
Pink disease 
Measles 6 (4 also had pneumonia) 
Diphtheria 1 (also had pneumonia) 
Quinsy 1 
Symptoms “since birth” 4 
Unknown 2 

Total 80 Cases 


caused by acute respiratory infections. At this age the walls of the bronchi 
are soft and the diameter of the lumen is relatively narrow. 


SYMPTOMS AND SIGNS 


The symptoms of bronchiectasis are familiar, but several aspects of the 
clinical picture seen in these children are worthy of mention. Cough and 
sputum were the most common symptoms and were usually worse in the 
winter, especially in damp, foggy weather, though in a few children they 
were more pronounced in the summer months. The cough is particularly 
troublesome first thing in the morning, when the greatest quantity of sputum 
is usually produced, though some children seem to cough more during the 
night and sleep is consequently disturbed. A change of posture will often 
excite a coughing bout, and sometimes vomiting occurs with the production 
of sputum. In many of the younger children, although the cough sounded 
wet there was no sputum; yet when they were bronchoscoped the bronchial 
tree might be full of creamy pus, constantly re-accumulating from one or 
more bronchial orifices. The character of the sputum often varied in the 
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individual case—sometimes white and at other times yellow. [etid sputum 
occurred in 51 cases. In most of these it was constantly foul-smelling, but 
in some the fetor appeared only at intervals. Hemoptysis was an incon- 
stant symptom, and occurred at one time or another in 54 cases. It was 
occasionally seen as frank bleeding, but more often as streaking or staining 
of the sputum. It was often seen only once or twice in the course of the 
disease, sometimes appearing during pneumonic attacks, but it was rarely a 
prominent complaint. Pain in the chest was surprisingly frequent and was 
noted in 69 cases. Sometimes it was a sharp pain but more often an ache 
on the side of the diseased lung, frequently made worse by exertion or 
coughing. 

A striking feature of the disease in childhood is the frequency of feverish 
chest illnesses. These may vary from mild attacks of bronchitis to frank 
pneumonia. The attacks are accompanied by a rise in temperature; the 
child is flushed, sweating and dyspneic; there is often pain in the chest, and 
the cough and sputum frequently increase. These episodes may last only 
a few days, but in some children they occur with disturbing frequency, 
sometimes as often as every month or six weeks, so that they seriously 
interfere with the child’s schooling. It may take the child several weeks 
to recover from such an attack, for their resistance is usually poor. Some 
children get attacks lasting a few days every month or so, while others get 
more severe attacks at longer intervals. During the winter the child may 
in fact spend more days in bed than out of it. The liability to these attacks 
undoubtedly diminishes as the child grows older, but they constitute one 
of the most disabling features of the disease and, if severe, present one of 
the major indications for radical treatment. One hundred thirty of the 
cases suffered from these febrile bouts as a regular feature of the disease. 

Asthmatic symptoms occurred in 50 cases. In the majority of these 
the wheezing was only occasional, though in a few it was almost constant. 
It was most likely to occur with colds or with chest infections, but in some 
children it was nocturnal and in others appeared only during damp weather. 
Clear cut attacks of spasmodic asthma were seen in only eight cases. This 
symptom has some bearing on the prognosis of the disease, particularly when 
surgery is involved, and will be discussed later. 

Other complaints were a failure to thrive or gain weight and, in a few 
cases, actual loss of weight. The children are often apathetic and dull at 
school. They seem to tire very easily and when they come home from 
school may prefer to lie down or sit about the house rather than go out to 
play. Many have a poor appetite and some suffer from night sweats. 

The loss of education is one of the most serious handicaps this disease 
imposes on the growing child. These children are of normal intelligence, 
but the frequent loss of school attendance owing to feverish chest illnesses 
prevents the majority of them from receiving more than a primary school 
education. 
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Clubbing of the fingers was seen in 106 cases (51%). It might have 
been expected that clubbing would be more common in cases with fetid 
sputum, but in fact this was not so—it occurred in 27 of the 51 cases with 
this symptom. Physical signs in the chest were present over the diseased 
area in the majority of cases (moist sounds, 162 cases; dullness or impaired 
percussion, 134 cases; diminished air entry, 73 cases; bronchial breathing, 
39 cases). Only 12 cases showed no abnormal signs on examination. How 
reliable are these signs in the localization of the disease? In a few cases 
of lower lobe bronchiectasis the signs were more pronounced at the upper 
zone, but, in the main, signs were confined to the diseased lung. In 32 cases, 
however, moist sounds were heard on a side where no disease could be 
demonstrated on the bronchogram. This can be readily understood when 
such cases are bronchoscoped, for there is frequently a good deal of secre- 
tion lying in the bronchi of the sound lung. In bilateral disease there are 
usually bilateral signs, but in 21 cases of bilateral disease the signs were 
confined to one side and that not always the more severely affected one. 

The average duration of symptoms before admission was six years, but 
in 22 cases it was less than two years. It might be argued that, in view of 
the short history, these latter cases might be examples of temporary bron- 
chiectasis, but in fact most of them were very severely affected and the 
short history was merely an indication of the urgent need for treatment. In 
two cases the bronchiectasis may have been of the temporary variety, but 
none of the others seemed to fall into this group. 


ASSOCIATED UPPER RESPIRATORY INFECTION 


Much has been written on the association of upper respiratory infections 
and bronchiectasis and, in particular, on the coexistence of this disease with 
sinusitis. As most of the published observations deal with the findings in 
adults, it is of interest to consider this feature in children. In the present 
series there was definite evidence of sinusitis in 52 cases, ear suppuration in 
19 cases, and a history of very frequent head colds in 90 cases. Many of 
the cases, however, were not seen by a rhinologist, so these figures are of 
limited value. Since the beginning of 1950 all children with bronchiectasis 
admitted to the clinic have been seen by Mr. P. S. Hollings, the ear, nose 
and throat surgeon to Shotley Bridge Hospital. The findings in this group 
of cases give a more accurate idea of the incidence of upper respiratory in- 
fection. A detailed history was obtained from the parents, the nasal sinuses 
were radiographed and a clinical examination was performed. If sinusitis 
was suspected, proof puncture was then carried out. 

Ninety-two children were seen between January, 1950, and May, 1951. 
In this group there was definite evidence of sinus infection, i.e., pus obtained 
on antral puncture in 37 cases; slight or minimal sinusitis, where a small 
amount of pus or mucopus was obtained, in 10 cases. In a further 12 cases 
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sinus infection was suspected from the history, radiograph or rhinoscopy, but 
for one reason or another proof puncture was not carried out. In the 
remaining 33 cases there was no evidence of sinus infection. Thus 59 
(63% ) of these 92 cases probably had some degree of sinus infection. The 
age of the child does not seem to have any bearing on the liability to develop 
sinusitis. The average age in the patients with sinusitis was 9.4 years, and 
in those with no sinus infection, 9.8 years. 

The incidence of sinusitis is higher in cases of bilateral disease than in 
those with unilateral disease. Thus in 44 cases of bilateral bronchiectasis, 
sinusitis was present in 35 cases (80%). In the 48 cases where the bron- 
chiectasis was unilateral, sinusitis was found in 24 cases (50%). 

In many of these children the tonsils and adenoids were or at one time 
had been unhealthy. Table 3 lists the tonsillectomies performed or recom- 
mended in these cases and indicates the association with sinusitis. The 
figures demonstrate that the removal of tonsils and adenoids is of little 
value in preventing or curing sinus infection. 


TABLE 3 


Tonsillectomy and Adenoidectomy in 92 Children with Bronchiectasis and 
Corresponding Incidence of Sinusitis 


Incidence of Sinusitis at 
Tonsillectomy and Adenoidectomy Time of Examination 
Operation done previously 45 cases (21 definite) 


34 cases ( 7 slight) 
( 6 suspected) 


Operation performed in hospital 12 cases 9 cases (all definite) 


Operation recommended 11 cases 6 cases ( 2 definite) 
( 4 suspected) 


49 cases 


Total 68 cases 


Chronic suppurative otitis media was found in nine cases, and in another 
two cases a previous radical mastoidectomy had been performed. 


RADIOLOGIC FINDINGS 


1. Bronchographic Findings: The diagnosis of bronchiectasis in these 
209 cases was made and the site of the lesion established by bronchography 
in all cases except five, and in two of these the distribution of the disease 
was discovered at autopsy. The other three cases were not considered 
well enough to have bronchograms performed, but the clinical and radio- 
graphic findings were diagnostic of extensive bilateral bronchiectasis in each 
case. 

Table 4 reveals the anatomic distribution of the disease. 

Except for the special case of the lingula, no attempt has been made to 
give the distribution of the bronchiectasis in terms of pulmonary segments, 
for it is only in recent years that segmental resection has become popular, 
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TABLE 4 


Anatomic Distribution of Disease in 209 Children with Bronchiectasis 
Disease was unilateral in 150 cases 


LLL., lingula 53 RML., RLL. 14 

ELL. 36 Whole R. lung. 9 

Whole L. lung 21 RLL. 6 

LUL. 2 RML. 3 

Lingula 2 RUL., RML. 3 

RUL. 1 

Total: 114 Total: 36 

Disease was bilateral in 59 cases (28%) 
RML., RLL., LLL., ling. 10 RML., ling. 2 
RML., LLL., ling. 9 RLL., ling. 2 
RLL., LLL., ling. 6 1 
R. lung and L. lung 6 RML., L. lung 1 
5 RUL., ling. 1 
RML., RLL., LLL. 5 1 
R. lung, LLL. 3 RML., RLL., ling. 1 
R. lung, LLL., ling. 3 RUL., RML., LLL., ling. 1 
RUL., RML., LLL. 2 


(4 or more lobes affected 23 cases) 
(3 lobes affected 24 cases) 
(2 lobes affected 12 cases) 


and all but a few of the surgically treated cases in this series had a straight- 
forward lobectomy or pneumonectomy. The incidence of bilateral disease 
in this series is rather low (28%). In the three year period, 1949 to 1951, 
bronchograms were performed in 173 children with bronchiectasis. Bi- 
lateral disease was present in 87 of these, an incidence of 50.3%. 

As a rule, it is true to say that the more extensive the disease the more 
severe the symptoms, and certainly most of the cases with bilateral disease 
or a whole lung affected had severe symptoms. The important factor, 
however, appears to be the degree of infection rather than the anatomic in- 
volvement; some of the most severe symptoms occurred in cases where 


TABLE 5 
Radiologic Appearances in 209 Cases of Bronchiectasis 


Collapsed lower lobe 
showing as dense 


triangular shadow 50 cases (left 38, right 11, 
bilateral 1) 
Total collapse of lung 11 cases 87 
Atelectasis without 
a dense shadow 26 cases 


Linear densities or 

increased broncho- 

vascular markings 58 cases 
“Fluffy” opacities 

or irregular dense 


patches 17 cases 
Pneumonitis or 

homogeneous opacity 17 cases 
Pleural fluid (empyema) 2 cases 
Cystic changes 17 cases 


Normal film 25 cases 
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the disease was confined to one lobe, while, on the other hand, cases of 
bilateral bronchiectasis might present with relatively mild symptoms. A 
classification of the disease as saccular, cylindric or tubular was not very 
helpful, though it was noted that cases with saccular bronchiectasis usually 
presented a severe clinical picture and had a higher incidence of fetid sputum 
and finger clubbing than the other groups. 

2. Straight Radiographic Findings: The appearances in the straight 
radiograph have been classified in a few broad groups (table 5). This can 
only be a rough classification, as there is naturally a good deal of overlap 
and some cases showed several features on one film. 

It has been stated * that basal triangular shadows are more common in 
cases with onset in early life, but less than half of the 50 cases showing this 
feature had symptoms beginning in the first two years of life. It might 
also be thought that illnesses such as pertussis and measles, which are known 
to cause atelectasis, would play a big part in the etiology of this group. 
This was not the case, however, and only 11 of the 35 cases starting with 
pertussis and 10 of the 21 cases starting with measles finally showed an 
atelectatic picture. The initial illness in the 61 cases of total lung or lobar 
collapse was as follows: 


Pneumonia 27 cases 
Bronchitis 8 cases 


Pertussis 6 (5 associated with pneumonia) 
Measles 5 (4 associated with pneumonia) 
Scarlet fever 2 cases 
Pink disease 2 cases 
Miscellaneous 11 cases 

Total 61 


In 25 cases the straight radiograph was considered normal, and it 1s 
interesting to observe that in 19 of these the bronchiectasis was confined 
to the left lower lobe or to the left lower lobe and lingula. Presumably in 
some of them the changes in the postero-anterior film were obscured by the 
heart shadow. The symptoms in these cases were, on the whole, no less 
severe than in the cases with abnormal shadows. In 17 cases where the 
straight radiograph showed only unilateral shadowing, the bronchograms 
revealed bilateral bronchiectasis. In three cases bilateral shadowing was 
seen on the straight film but bronchography showed that the bronchiectasis 
was confined to one side. 


BroncHoscopic FINDINGS 


Bronchoscopy was performed in 190 cases and the findings were normal 
in only eight of these. In all the others, pus was found lying in the 
bronchial tree. In many cases where it was found on both sides, re-ac- 
cumulation after suction occurred only from the diseased area, and the site 
of the disease was often apparent from this. Mucosal abnormalities were 
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infrequent. Inflammation and swelling of the mucosa were present in 25 
cases and in 17 of these the bronchial orifices affected were swollen and 
narrowed. Other abnormal findings were as follows: 


Pinhole stenosis of a main bronchus 1 case 
Narrowing of a main bronchus from extrinsic pressure 2 cases 
Granulation tissue in a bronchus 1 case 
Transposition of the bronchi 1 case 


In the eight cases with normal findings the distribution of the disease 
varied, and in three of them the lesion was considered severe. In one case 
there was no sputum, but the others were producing one-half to two ounces 
daily. In 17 cases there was a marked disparity between the amount of 
sputum produced and the findings at bronchoscopy. These patients had 
no sputum or only a trace, yet on bronchoscopy all were found to have con- 
siderable amounts of pus lying in the bronchial tree. Ten of these 17 
children were under seven years of age, and there is no doubt that in these 
younger children the sputum is often swallowed or not coughed up. Our 
physiotherapists find that considerable training may be required before these 
children can be taught to cough up the maximal amount of sputum, though 
it is usually possible to teach children of four or five years and upwards to 
do so. 


RESULTS OF TREATMENT 


As these children were referred by physicians to a Thoracic Surgical 
Unit, it is natural that the emphasis was on operative treatment. Thus, 
163 of the cases were treated surgically and 46 by conservative measures. 
The effect this treatment has had on the natural history of the disease has 
proved a fascinating study, for it has been possible to follow many of the 
patients into adult life and to see what occupations they have taken up and 
what sort of lives they are leading. The results will be discussed in three 
groups: the cases treated by pneumonectomy, those treated by lobectomy, 
and those who had medical treatment. 

1. Pneumonectomy: Pneumonectomy was performed in 48 cases. In 
31 of these the operation was done as a primary procedure, and 17 of the 
cases were done as double lobectomies or two-stage pneumonectomies. As 
it is the final result which is of interest in this survey, these cases are con- 
sidered here rather than in the lobectomy group. 

There was one operative death and five deaths in the immediate post- 
operative period, three of which were due to bronchopneumonia or septic 
complications occurring in the early years of the series. The surviving 42 
cases have been followed up for an average period of five and one-half years. 

Fourteen cases have been called cured. They are all in excellent general 
health, free of chest symptoms and able either to do their work without loss 
of time or to lead a normal, active school life. Examination of the chest in 
these cases did not show any abnormal signs over the remaining lung. 
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Eighteen cases were considered greatly improved. They are also in 
good general health, but most of them have slight residual cough and sputum, 
a few still have occasional febrile bouts, and some complain of lack of energy. 
About half of them admit to some shortness of breath on exertion. All, 
however, are able to do a full-time job or to lead a normal, active school life. 
On examination, four of these cases showed bronchitic signs in the remain- 
ing lung. 

Five cases showed slight but quite definite improvement. All have 
persistence of chest symptoms. Three are not in good health and appear 
thin and frail; they are able to attend school but are frequently absent. The 
other two, who had milder symptoms initially, are in good health and able 
to work without loss of time, though they still have a troublesome cough. 

Two cases showed no improvement. They are in poor general health 
and still have cough, sputum and chest pain, dyspnea and febrile bouts, and 
they lose many days at school. Both have profuse nasal discharge, and one 
is known to have pus in the antra. Both are also asthmatic. 

Three cases must be considered worse. These children do not seem to 
have thrived at all since the operation. They are thin, undersized, lacking 
in energy and look very fragile. All have severe chest symptoms and 
clubbed fingers, and only one is able to go to school at all. It may be sig- 
nificant that all had attacks of asthma before the operation and they still 
wheeze badly either constantly or in attacks. Each has a discharging nose, 
and in two of them there were moist sounds in the remaining lung. They 
are almost certainly examples of severe respiratory insufficiency. 

Apart from the five cases in the last two groups, the results were good, 
and it was interesting to see how most of these children had thrived on one 
lung. What is the effect of pneumonectomy on children? Does it cause 
breathlessness? Of the surviving 42 cases, 22 are short of breath on exer- 
tion and two of these are short of breath at rest. Eleven of these cases, 
however, complained of breathlessness before the pneumonectomy, while, 
on the other hand, six cases who were breathless before operation no longer 
complain of this. Deformity of the chest was slight and hardly noticeable 
in the majority of the cases. In four cases the chest on the pneumonectomy 
side was shrunken, amounting to a considerable deformity, and in another 
nine there was appreciable flattening of this side of the chest, accompanied 
in some cases by scoliosis. In the others the change was not great, though 
of course there was marked diminution in the respiratory excursion, espe- 
cially at the base, and the trachea and heart were usually displaced to the 
pneumonectomy side. Twenty-six of the surviving cases had clubbing of 
the fingers before operation. This disappeared in all but six, and four of 
these cases have severe residual chest symptoms. 

Thirty-four of the surviving cases were radiographed and all showed 
displacement of the heart and trachea towards the pneumonectomy side. In 
21 cases there was marked herniation of the remaining lung into the upper 
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part of the operated side of the chest, so that the appearances were very 
similar to those following lobectomy. This pulmonary distention has not 
been accompanied by signs of emphysema in any of these cases. 

Postoperative bronchograms were performed in 36 of the 42 cases, and 
most of these were also bronchoscoped. Only three cases showed disease 
in the remaining lung. One of these is left with a definitely bronchiectatic 
right middle lobe and is in poor health, but the other two, who have only 
mild dilatations in the lung, are well (table 6). 

The size of the remaining bronchial stump seemed to have no bearing 
on the question of postoperative chest symptoms. For instance, some of 
the cases where the stump was absolutely “flush” still had cough and sputum, 
while others, where the stump was long, were quite symptom-free. At 
bronchoscopy, five cases showed granulations in the stump, but in only two 
cases was there evidence of stump infection. In one of these this must have 
cleared up, as the patient has only an occasional cough. The other patient 


TABLE 6 
Relation of Symptoms after Pneumonectomy to Length of Bronchial Stump 
Shown in Post-operative Bronchograms in 36 Cases 


Length of Bronchial Stump 
Chest Symptoms 
Flush 4-1" Over 1” 
No symptoms 5 cases 5 cases 3 cases 
Mild symptoms 8 cases 7 cases 2 cases 
Severe symptoms 4 cases 1 case 1 case 
Total 17 cases 13 cases 6 cases 


still has a constant cough, with yellow sputum and occasional attacks of 
bronchitis, so this may well be responsible for the continued symptoms. 

The type of operation did not seem to be very important in the final 
result. In 11 of the earlier cases the pneumonectomy was performed by 
the old tourniquet method; all of the others have been dissection pneumo- 
nectomies. Although three of these 11 cases died as a result of operation, 
the results in the survivors are not substantially different from the cases of 
dissection pneumonectomy, and four of them are completely free of symp- 
toms. 

As already stated, 17 of the pneumonectomies were performed in two 
stages, the upper lobe being removed at a later stage than the lower lobe. 
This was done in seven cases because symptoms persisted after a lower 
lobectomy and subsequent bronchograms showed the presence of disease 
in the remaining upper lobe which had been overlooked or considered in- 
significant at the time of the first operation. In 10 cases the second lobec- 
tomy was made necessary by the complication of persistent postoperative 
collapse of the upper lobe with the development of bronchiectasis. The 
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common sequence following the primary operation was collapse of the upper 
lobe, associated in a few cases with empyema and the presence of a broncho- 
pleural fistula. In some cases the upper lobe reéxpanded after bronchoscopy 
and aspiration of fluid, only to collapse again. This was usually accom- 
panied by signs of infection: fever, persistence of cough and sputum, or an 
increase in the severity of these symptoms and rales over the collapsed lobe. 
Bronchoscopy at this stage showed pus coming from the upper lobe orifice, 
which in four cases was narrowed to a mere chink. Bronchograms then 
revealed cylindric or cystic bronchiectasis in the collapsed lobe. This bron- 
chiectasis may develop with great rapidity, and in one case it was demon- 
strated six weeks after resection of the left lower lobe and lingula where the 
remaining upper lobe bronchi had previously been shown to be normal. In 
spite of this complication, the patients appeared to stand the second lobec- 
tomy well, although one case died within a few hours of operation. The 
final results in these cases do not differ greatly from the cases where pneu- 
monectomy was performed as a primary operation, and although many are 


TABLE 7 
Lobectomies Performed in 112 Cases 
Left lower lobe and lingula 52 
Left lower lobe 31 
Right middle and lower lobes 16 
Right lower lobe 7 
Right middle lobe 7 
Right middle lobe and segments 5 
Segments only 8 


Total number of lobectomies 126 


very successful, some of them must be accounted failures of primary treat- 
ment. 

2. Lobectomy: One hundred twelve of the cases were treated by lobec- 
tomy; 14 of these had bilateral operations, so that 126 lobectomies were 
performed. As there were very few segmental resections in this series, they 
have been included in this group. The operations performed are shown in 
table 7. 

There were 10 postoperative deaths. Seven of these occurred before 
1942, and five of them were due to septic complications. Of the three deaths 
which have occurred since that date, two were due to cerebral embolism or 
thrombosis and one was attributed to reflex heart failure during a post- 
operative bronchoscopy. 

Five cases have died since their discharge from hospital, the deaths 
occurring between two and 10 years after operation. One girl developed 
tuberculosis in the remaining upper lobe and died seven years after lobectomy. 
One patient died from an acute respiratory infection. The cause of death 
was not ascertained in the other three, but these patients had bilateral 
bronchiectasis and operations had been performed on one side only. 
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The remaining 97 cases have been followed up for an average period 
of six years from the time of the last operation. 

Thirty-four cases are completely free of chest symptoms, and all are able 
to carry on a normal life at work or at school. Only one case showed moist 
sounds on examination of the chest. It is particularly interesting to find 
that 10 of these cases are left with minimal bronchial dilatations on the 
operated side or in the contralateral lung. 

Thirty-eight cases are greatly improved. They are in good health and 
lead a normal life but have slight residual chest symptoms. Eight of these 
cases are left with slight bronchial dilatations, though the symptoms in these 
cases are no worse than in others. Physical signs were uncommon, and 
only five cases showed moist sounds in the lungs. 

Fourteen cases are slightly improved. Some of them are in excellent 
general condition, but in others the health is only fair. All have fairly 
severe residual chest symptoms, except two cases in whom the preoperative 
symptoms were mild. Nevertheless, 10 of these cases are able to work or 
go to school without loss of time. In one case, bilateral bronchiectasis was 
demonstrated before operation and only one side has been operated on. 
Postoperative bronchograms were performed in 11 of the remaining 13 
cases. Two of these showed slight residual bronchiectasis, but in the other 
nine the bronchi appeared normal. In one case there was incomplete ex- 
pansion of a left upper lobe, although the bronchi were not dilated. Ex- 
amination of the chest was carried out in 11 cases, and loud rales were heard 
in five of them. 

Eleven cases have not improved as a result of the operations. Post- 
operative bronchograms were performed in each case. They revealed re- 
sidual bronchial dilatations in three cases, but in the others the bronchi were 
normal. These patients are in poor or only fair general condition, and all 
except one lose a considerable amount of time at work or at school. The 
majority have moist sounds in the chest, and seven of them have constant 
wheezing or nocturnal attacks of asthma. All have severe chest symptoms 
which have not been improved by operation. 

Apart from those cases who had postoperative collapse of an upper lobe 
necessitating pneumonectomy, none of the surviving cases appeared to have 
been made worse by lobectomy. In addition to those cases who had a 
lobectomy, three cases had a thoracotomy without resection of lung tissue 
in the early years of the series. Two of these died on the operating table 
before the planned lobectomy was started, and they must be added to the 
lobectomy series as operative deaths. One case died two months after a 
bilateral plombe operation performed as a preliminary measure in 1936. 

Most of the deaths which followed pneumonectomy and lobectomy were 
due to infective complications of the operation, and the majority of these 
occurred in the pioneer years of thoracic surgery. There has been a steady 
improvement in the operative mortality over the years: in the three-year 
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period 1949-1951, in children of the same age group, 19 pneumonectomies 
were performed, with one death, and 173 lobectomies or segmental resec- 
tions in 134 cases, with one death. 

Seventy-eight of the cases followed up were radiographed. The hemi- 
thorax on the operated side was often smaller than the other side, but dis- 
placement of the mediastinum occurred in only 26 cases, and it was central 
in all the cases of bilateral lobectomy. The diaphragm was raised in 32 
cases and flattened in 12. Pleural opacities at the base were uncommon, 
and obliteration of the costophrenic sinus was seen in 13 cases. Full ex- 
pansion of the remaining lung tissue on the operated side occurred in all 
but three cases. In these the lung did not fill the chest and there was a 
dense pleural cap over the apex of the lung. Scoliosis was never marked. 
In nine cases where the left lower lobe or the left lower lobe and lingula 
were removed, there was an area of emphysema at the base of the remaining 
upper lobe. There was no evidence from a study of these films that any 
fresh areas of bronchiectasis had developed. 

The chest was examined in 81 of the cases followed up. About half 
of them exhibited dullness at the base on the operated side, and more than 
half showed diminished air entry. There were rhonchi over the remaining 
upper lobe in 17 cases, and a few showed moist sounds. In an appreciable 
number of cases there were no abnormal physical findings apart from the 
scar, and in only a few cases was there any flattening of the chest. Con- 
siderable deformity of the chest was not seen. Finger clubbing, which 
was present in 45 of the cases, is known to have cleared up in 33. It has 
persisted in seven, all of whom still have quite marked symptoms, though 
only two of these have residual bronchiectasis. 

Complications: The complications of the operation will be considered 
only insofar as they affect the late prognosis. The most frequent and im- 
portant of these is collapse of the remaining lung tissue on the operated side. 
This is usually only temporary, for early and energetic treatment will often 
effect reéxpansion, but its importance lies in the potential danger that the 
collapse will remain permanent. The 10 cases in which this happened have 
already been described in the pneumonectomy group, for the bronchiectasis 
and persistent infection which developed necessitated a further lobectomy. 
In the presence of bilateral disease this sequence may be disastrous. If the 
other side has been operated on first, the child is likely to be left a respiratory 
cripple, and, if not, there will be remaining bronchiectasis and very little 
pulmonary reserve. Temporary collapse of the lung occurred in 20 cases 
after lobectomy, and in a further 22 cases there was delayed expansion of 
the upper lobe (i.e., more than three weeks). These complications were 
most frequently seen after resection of the left lower lobe and lingula. 
Postoperative bronchograms were done in 36 of these 42 cases. The result 
was normal in 24 cases. A bronchial stricture but no bronchiectasis was 
seen in four cases, and a general bronchial dilatation in the lobe affected 


i 


644 CHRISTOPHER STRANG 


was present in six cases. In a further two cases bronchiectasis was demon- 
strated in the lingula, but this had been present before the lobectomy. 
What effect has this complication on the ultimate prognosis? If the 
postoperative bronchogram is normal the outlook is good, and 22 of these 
24 cases are symptom-free or have only mild symptoms. Six cases showed 
a general bronchial dilatation in the lobe, but in two of these, bronchograms 
performed again one and three years later showed that the appearances had 
returned to normal. These cases were symptom-free, but the other four 
had residual symptoms. Where a bronchial stricture was left, as in four 
cases, even if there was no demonstrable bronchiectasis, there were marked 
residual symptoms. ‘Two of them showed incomplete expansion of the lung 
at the apex, and in the three cases that could be examined there were loud 
metallic rales over this lobe. Thus, provided the collapse is only tem- 
porary, the prognosis is good, and the same may be said of delayed expan- 


TABLE 8 
Results of Surgical Treatment in 163 Children with Bronchiectasis 


Results Pneumonectomy Lobectomy Totals 
Cured of symptoms 14 34 48 2 
Operative or postoperative 6 17 + one death 
deaths ing plombe operation 
Totals 114 + one death follow- 163 
ing plombe operation 


sion, although if there are bronchial dilatations in the lobe there is a greater 
likelihood of persistent symptoms. The longest a lobe remained collapsed 
with eventual reéxpansion was two months. . 

Six cases in which the left lower lobe was removed subsequently showed 
bronchiectasis of the lingula, but the preoperative demonstration was in- 
complete and in at least four of them it is almost certain that bronchiectasis 
was originally present in this segment. There is therefore no proof of 
bronchiectasis developing in the lingula alone after left lower lobectomy, 
though there is no doubt that this lesion can become more obvious after 
the operation and cause much more trouble than the original lower lobe 
disease. 

Another important complication is postoperative empyema, which oc- 
curred in 17 cases. In five of the early cases this resulted in death. In 
the majority of the surviving cases it was associated with delayed expansion 
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of the remaining upper lobe, but there was no evidence that it had a 
deleterious effect on the late prognosis. Two cases died later, one of them 
from pulmonary tuberculosis, but of the 10 survivors, four are now free 
of symptoms and six have only mild residual symptoms. 

The type of operation has some bearing on the postoperative morbidity. 
Of the 126 lobectomies, 26 of the earlier ones were performed by .the 
tourniquet method; in all the others a dissection technic was used. Separate 
analysis of these 26 cases reveals that six deaths occurred as a result of the 
operation, four of them being from septic complications. The incidence 
of immediate postoperative complications was definitely higher in these 
cases, particularly with empyema, which occurred in eight cases, or 31%, 
as compared with 9% in the dissection lobectomies. This comparison is 
perhaps hardly fair, as the tourniquet operations were done before the 
advent of antibiotics. The late prognosis in the survivors, however, ap- 
peared to be just as satisfactory as the cases who had a dissection lobectomy. 


EFFECT OF CERTAIN SYMPTOMS ON THE PROGNOSIS OF OPERATED CASES 


Several points common to the pneumonectomy and lobectomy groups 
are worthy of mention. First, there was no evidence that the severity of 
symptoms before operation had any bearing on the ultimate result. Some 
of the most severe cases, with profuse sputum, frequent febrile attacks and 
considerable disability, gave most gratifying results and became completely 
free of symptoms. The same was seen in patients with fetid sputum. 
Thirty-one cases with this symptom were treated by operation; 24 of these 
are now symptom-free or have minor chest symptoms, and fetor of the 
sputum persists in only four. The frequency and severity of feverish chest 
illnesses also seem to have little bearing on the outlook after operation, and 
many of the cases in which these attacks were causing severe invalidism are 
now well. 

The presence of asthmatic symptoms before operation does seem to 
influence the result. Fifty of the cases in the series had a wheezing syn- 
drome, and 39 of these were treated by surgery (pneumonectomy, 16; 
lobectomy, 23). The character of the wheezing varied considerably— 
some had frank attacks of asthma, others had a persistent mild wheeze, 
while others wheezed only at night, with cold, in damp weather or on 
exertion. Frank attacks of asthma occurred in seven cases submitted to 
operation (pneumonectomy, three; lobectomy, four). In each of these the 
attacks of asthma have persisted, and on examination all showed generalized 
stridor or moist sounds. In addition to the continuance of the asthmatic 
attacks, all of these cases have failed to do well, and chest symptoms such 
as cough, sputum and feverish attacks persist in all of them in spite of the 
fact that postoperative bronchograms in each showed no residual bron- 
chiectasis. The three cases who had a pneumonectomy are particularly 
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disabled: they are thin, in poor general health, breathless on exertion and 
have clubbed fingers. The general health of the four cases who had a 
lobectomy is somewhat better, but, like the pnueumonectomy cases, they 
lose much time from school or work. 

A mild constant wheeze was present in six cases before operation. This 
has cleared up in three cases, but in the other three it persists unchanged. 
The three cases in which it has disappeared have no abnormal signs in the 
chest and have only minor residual symptoms, but the three cases with 
persistent wheeze still have pronounced symptoms. 

The remainder .(26 cases) had wheezing during the night, with colds, 
in damp weather or on exertion only. Fourteen of these are now com- 
pletely free of asthmatic symptoms, nine cases still have intermittent wheez- 
ing, and three cases have died. 

An interesting problem raised by this follow-up study of operated cases 
is why some of them are left with cough and sputum, even though post- 
operative bronchograms have shown that there is no bronchiectasis in the 
remaining lung tissue. It was, unfortunately, impossible to have a detailed 
examination of the nasal passages and sinuses carried out in these children 
at the follow-up examination, but all were closely questioned about nasal 
symptoms. Of the 139 cases surviving operation, 29 had a constant yellow 
nasal discharge, and it is significant that all but three of these had residual 
cough and sputum. This, however, accounts for only some of the cases 
with persistent cough, and although several more may have had a latent 
sinusitis, this is unlikely to be a major factor. Other possibilities are that a 
generalized bronchitis may persist after the operation, or that some may 
have an allergic type of bronchial mucosa. A few almost certainly continue 
to cough from habit, and it should be realized that in the majority these 
postoperative symptoms are mild. 

The rile of tuberculosis in the etiology of these cases can conveniently 
be considered here, as in 74 of the operated cases the portion of lung removed 
at operation, the associated lymph nodes, or both, were specifically examined 
for tubercle histologically. In 70 of these there was no evidence of tu- 
berculosis. In three cases the lymph nodes showed caseating tuberculosis, 
and in one case there were endothelial follicles without caseation, which 
was regarded as belonging to the tubercle-sarcoid group. Another two 
cases subsequently developed tuberculosis. One patient returned a year 
later with phlyctenular conjunctivitis and periostitis of the tibia, and died 
seven years later from pulmonary tuberculosis for which she refused treat- 
ment. The other patient developed a cold abscess on the chest wall one 
year after operation, and section of the ulcer floor showed tuberculous 
granulation tissue. This eventually healed and she is now well and free 
of symptoms. Just what part tuberculosis played in the etiology of these 
six cases is difficult to determine, for there was a clear cut history of symp- 
toms developing after pertussis in two cases, measles in two cases and pneu- 
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monia and bronchitis in the other two. Furthermore, these illnesses oc- 
curred in early childhood, and the operations at which the caseous glands 
were found took place six to 10 years later. 

The results in the cases with active tuberculosis of the lymph nodes are 
as follows: 

One case died at operation from cardiac arrest. 

Two cases improved greatly and are working full time and are in good 
general health, but both still have cough and yellow sputum. One patient 
had a pneumonectomy, the other a bilateral lobectomy. 

One case did not improve. She still has cough, dyspnea and wheezing. 
A bilateral lobectomy was performed and postoperative bronchograms were 
normal. She has recently developed thyrotoxicosis. 

Radiographs in the three surviving cases show no evidence of spread 
of the tuberculosis. 

The sputum was examined for tubercle bacilli several times in every 
case in the series, but no positive results were obtained. In many of the 
cases there is, unfortunately, no record of a tuberculin test, but during 1950 
a tuberculin jelly test was done on all children with bronchiectasis admitted 
to hospital. There were 123 children with proved bronchiectasis in the 
same age group as the present series and the jelly test was positive in 32 
of these, negative in 91. It is difficult to know how much significance 
to attach to these findings, but it would seem that tuberculosis is not a com- 
mon cause of bronchiectasis in childhood, although of course it is well 
established that it may be the sole etiologic agent. 

3. Medical Treatment: This implies that the children were instructed 
in postural drainage by a skilled physiotherapist during their stay in hospital, 
which was at least one month. They were taught how to cough so that 
sputum was produced, not swallowed, and they were given expansion breath- 
ing training. When the children were discharged the parents were advised 
to make them continue the postural coughing, and this advice was rein- 
forced any time the children attended the out-patient clinic. The attention 
which this recommendation received varied widely. Some children carried 
out postural coughing efficiently every day for six years or longer, but in 
others the régime was allowed to lapse. There is no doubt that this treat- 
ment, if properly carried out, is very effective in lessening the chest symp- 
toms and improving the child’s general condition, and even in so short a 
period as a month one can often see a striking improvement. 

Medical treatment was recommended in 46 cases, and for purposes of 
comparison they are considered in three groups: those in whom the disease 
was considered too mild for operation; those in whom the condition was too 
severe or widespread for surgery; those for whom operation either was 
refused by the parents or for some other reason was not carried out. 

Group 1. Bronchiectasis Too Mild for Surgery (10 Cases) : There were 
10 cases in this group, all of whom had tubular dilatations, mostly localized 
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to one lobe but bilateral in three cases. The symptoms were not severe, 
and on bronchographic evidence the disease was considered slight. Eight 
of them, however, had definite pus in the bronchial tree at bronchoscopy, 
two had suffered from hemoptysis, and seven had persistent localized moist 
sounds on auscultation. They have been observed for an average period 
of seven years. Two cases were completely free of symptoms, three were 
considered greatly improved, and two slightly improved. One had shown 
no improvement. 

All are well and working without loss of time. Most of them still have 
cough and sputum, particularly in the morning or when they have colds. 
It was possible to examine the chest in eight cases. In one the chest was 
quite clear, where previously there had been moist sounds, but in the others 
the physical signs were still present. The radiographs did not show any 
appreciable change except in one case, where there was clearing of a right 
middle zone shadow. 

Group 2. Bronchiectasis Too Severe for Surgery (20 Cases): In this 
group the disease was found to be too extensive for operative treatment, 
or at any rate for the surgical technic available at the time. In a few the 
sputum was so gross in amount that it was even impossible to perform 
bronchograms. It is interesting to reflect that with the modern technic of 
multiple segmental resection and bilateral lobectomy, nine of these 20 cases 
might today have been considered for operative treatment. 

Nine cases have since died, all within five years of being in hospital. 
The disease was bilateral in each case; five of them had fetid sputum, and 
in six the fingers were clubbed. Some of these children were coughing up 
gross quantities of sputum each day, and four of them were bringing up 15 
ounces or more daily. Frequent feverish attacks were also common in these 
cases. 

Of the remaining 11 cases, 10 are known to have carried out postural 
coughing regularly for periods of two to seven years, but in eight of them 
the symptoms are about the same, physical signs are still present, and the 
general health of the patients is poor or only fair. Three of them have not 
been to school at all, and only two are able to do a job or carry on at school 
without losing much time. 

In one case of mild but generalized bronchiectasis the symptoms have 
cleared up entirely. Two cases have shown marked improvement and are 
in very good condition. One of these had saccular bronchiectasis of the left 
lung and some bronchial dilatations of doubtful significance in the right lung. 
The other had bilateral basal disease. 

The findings of a good prognosis in mild cases and a bad prognosis 
with extensive disease are not unexpected. A more interesting group to 
study is the third group of cases, who would have had surgical treatment 
but for the parents’ refusal or some other reason not directly to do with the 
chest complaint. There are only 16 of these cases, but they offer the truest 
comparison to the surgically treated cases. 
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Group 3. Surgical Treatment Refused or for Some Reason Not Car- 
ried Out (16 Cases): Three of these cases died within five years from acute 
chest illnesses. One of these underwent steady deterioration from the time 
of leaving hospital. Another maintained good health for five years, then 
succumbed to a fulminating infection, and autopsy showed bilateral broncho- 
pneumonia, lung abscesses and empyema. Full details of the course of the 
third case are lacking. In two cases the bronchiectasis was confined to one 
lobe, but in the other (the autopsied case) it was bilateral and extensive. 

One case, a boy with cylindric bronchiectasis of the left lower lobe, has 
carried out medical treatment for five years and is now free of symptoms. 

Three cases have shown great improvement. One of these has bilateral 
basal disease, one has a total lung bronchiectasis, and one has disease in the 
left upper lobe. They are now married women, two with a family, and 
seem able to cope with their housework very satisfactorily. Chest symptoms 
are still present, but their general health is excellent. It is interesting that 
none of them carried out postural coughing after leaving hospital. 

Four cases have shown slight improvement. They are also in good 
general health, though chest symptoms persist and moist sounds in the chest 
are still present. All of these patients have carried out postural coughing 
regularly. Three are at school or working without any loss of time, but 
the fourth does lose quite a lot of time at school. The bronchiectasis was 
bilateral in only one case, but in the others at least two lobes were involved. 

The remaining five cases have not shown any improvement. ‘Three of 
them are in good health, the other two only fair. All have chest symptoms, 
but only two have had to stay away from work because of respiratory in- 
fections in recent years. The bronchiectasis was unilateral in four of these 
cases, and in only two were there signs of severe infection when broncho- 
scopy was performed at the time of diagnosis. The chest was examined in 
three cases, each of whom showed rales over the affected area of lung. None 
of these cases has actually deteriorated since leaving hospital. 

The effect of surgical treatment on clubbing of the fingers has already 
been described. In the medically treated group, many who had clubbing 
are dead, but six cases who originally had quite definite clubbing had lost 
it when seen three to seven years later. Each of these patients was carrying 
out efficient postural coughing. 

Additional Cases Treated Medically: The 46 cases already described 
form a rather small group when compared with the number treated surgi- 
cally. To augment this, Dr. A. G. Ogilvie has kindly allowed me to see a 
very interesting group of cases under his care which have been followed 
up for a long time. In some of these, bronchograms have been repeated 
after many years’ observation. The group is composed of 15 children in 
the same age group as the cases already described. 

Five of these cases died within five years of diagnosis; in three of them 
death was known to have been caused by respiratory illness. Four of the 
cases had unilateral disease, but all had severe symptoms when first seen, 


i 
| 


650 CHRISTOPHER STRANG 


e.g., persistent cough, copious expectoration, fetid sputum (three cases), 
finger clubbing (three cases), and frequent febrile bouts. 

The 10 survivors have been followed up for periods ranging from 11 
to 18 years, with an average of 13.8 years, so that all were traced into 
early adult life. Six of these cases were recommended for operation but 
refused ; the other four were considered suitable for medical treatment. 

Two of the cases are now symptom-free. One of these had slight tubular 
dilatations of the left lower lobe bronchi and only mild symptoms. A 
bronchogram repeated 10 years later was normal, and this patient seems 
to have been a case of temporary bronchiectasis. The other patient also 
had mild symptoms when seen originally, but had a more pronounced 
cylindric bronchiectasis in a collapsed left lower lobe. Fourteen years later 
this was still present, but her symptoms have disappeared. 


TABLE 9 
Results of Medical Treatment in 61 Children with Bronchiectasis 


| Reason for Decision to Adopt Medical Treatment 


Results 

ig Cured of symptoms 1 6 

Died 4 17 


Three cases showed great improvement. One of these had cylindric 
bronchiectasis in the left lower lobe which was unchanged 14 years later. 
Her symptoms were never severe and have now almost disappeared. An- 
other case, however, had severe symptoms of cough, fetid sputum, frequent 
feverish attacks and finger clubbing. The right side of the chest was 
shrunken and the right lung was collapsed and bronchiectatic. This bron- 
chiectasis remains unaltered nine years later, but the patient has no cough 
or sputum and is able to do full-time work. The third case similarly had 
severe symptoms from a grossly bronchiectatic lobe. The bronchiectasis 
remains but there has been marked symptomatic improvement. 

The remaining five cases are unchanged or show only slight improvement. 
In three of these the symptoms were never gross and the bronchiectasis 
was unilateral, but the other two had bilateral disease with pronounced 
symptoms and finger clubbing. All, however, are able to carry on a normal 


life and work without losing time, in spite of the persistence of symptoms. 
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The results in the whole series of 61 cases treated by conservative means 
are summarized in table 9. 


DISCUSSION 


A study of this material gives some indication of the place of medical 
treatment in childhood bronchiectasis. It can be seen that cases of fairly 
localized cylindric bronchiectasis with mild symptoms do extremely well if 
treated conservatively. There was no mortality in these cases and, although 
most of them still have cough and sputum, they are able to lead a normal 
life without any restriction of activity. Cases in whom the disease is too 
extensive to warrant surgery must perforce be treated medically. Alex- 
ander * and Strieder ** have estimated that about 50% of all bronchiectasis 
falls into this group, but with modern technics the proportion is certainly 
less. Inevitably the prognosis in a group of such cases will be bad and 
many will die of acute pulmonary infections or other complications. The 
occasional case, however, will show striking improvement, and symptoms 
may diminish as the child grows up. In assessing the prognosis of such a 
case, the nature of the symptoms is often of greater importance than the 
anatomic extent of the bronchiectasis. Fetid sputum, copious expectoration, 
frequent feverish bouts and finger clubbing are unfavorable prognostic signs. 
Of the 17 medically treated cases with a fatal outcome, nine had fetid sputum, 
10 had very frequent feverish bouts, and 12 had clubbing of the fingers. 
The bronchiectasis was bilateral in 11 of these cases, and in only two was 
it confined to one lobe. 

The bad results attending conservative treatment in the past have re- 
ceived a good deal of attention in the literature. Roles and Todd,** Findlay 
and Graham,’ Perry and King,”* Riggins,’? Lisa and Rosenblatt ° and Ford ® 
all stress the high mortality in bronchiectasis treated medically, and in the 
present group of 61 cases on medical treatment, there were 17 deaths (mor- 
tality 28%), all of them dying within five years of being in hospital. 
Thirteen of these 17 cases, however, were rejected as being too severe for 
surgical treatment, and it is obvious that the mortality is mainly in this 
group. The majority of these deaths were known to have been caused by 
acute respiratory infections, and Cookson and Mason* have shown how 
these patients may undergo sudden and quite unexpected changes for the 
worse. Nevertheless, with modern antibiotics it is now possible to treat 
the infective complications which are the great danger of the disease, and 
there is no doubt that with proper management much can be done for cases 
that, 10 or 15 years ago, would have had a very gloomy prognosis. Alex- 
ander * thinks that medical treatment, if faithfully carried out, can be most 
effective, and considers that estimates of its value have been too pessimistic. 
This view is supported by the observations of Wissler and Hotz *° who, in a 
study of bronchiectasis in childhood, found that 50% improved with con- 
servative treatment. 
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.Medical treatment plays a most important part in the preparation of 
patients for operation, and although this point has not been emphasized, 
all the surgically treated cases in the present series underwent an intensive 
course of postural coughing, breathing training and physical exercises before 
they were submitted to operation. One has only to observe the difference 
in the general health of a child after three or four weeks of this treatment 
to realize how effective it may be. At its best, however, medical treatment 
is essentially a palliative measure, and although much of the distress of the 
complaint may be alleviated, the dangers of a fulminating lung infection, 
cerebral abscess and other complications remain. 

If it is possible, surgical extirpation of the diseased area is the treatment 
of choice. The steady reduction in the operative mortality over the last 15 
years has made pneumonectomy and lobectomy reasonably safe procedures, 
and most workers are agreed that the risks of operation are least in child- 
hood. In the majority so treated the results have been good, and there 
seems every reason to expect continued good health in these cases. In many, 
a dramatic improvement has resulted from the cessation of cough, sputum 
and febrile exacerbations following the operation, and even if all have not 
achieved complete freedom from symptoms, most of the patients have been 
benefited. 

The results of operative treatment in children suffering from asthmatic 
attacks are disappointing. Not only do the asthmatic attacks persist, but 
the cough, sputum, feverish attacks and dyspnea are also not improved and, 
particularly after pneumonectomy, the child may be rendered anoxic. The 
effect of surgery on the wheezing associated with colds and respiratory 
infections is variable and unpredictable—some are completely relieved, others 
continue to wheeze. Probably the best results of all are obtained in cases 
with localized yet severely infected bronchiectasis—where the lesion, in fact, 
represents a sump of infection. These cases are often associated with a 
collapsed lower lobe, and its removal may give complete relief from dis- 
tressing symptoms. 

It is still too early to give an opinion on the merits of extensive bilateral 
operations. The 14 cases in this series who had bilateral lobectomies have, 
on the whole, done very well, and in most of them the end result is as good 
as after a unilateral operation. The technic of multiple segmental resection 
which has come into use in the last few years has certainly broadened the 
scope of surgery, so that more cases of bilateral disease are being tackled 
surgically. It is outside the scope of this paper to discuss this matter more 
fully, but an analysis of the bronchograms performed in children from 1949 
to 1951 shows that half the cases referred for diagnosis and treatment had 
bilateral bronchiectasis. The proportion of children suffering from bilateral 
disease has undoubtedly increased in the last few years. This may be partly 
explained by more accurate bronchography, but it is probably largely due 
to the fact that cases of more extensive disease are being considered for 
surgical treatment. 
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In the decision to recommend surgery for a child with bronchiectasis, 
the age of the patient is a most important consideration. If the operation 
contemplated is a pneumonectomy this is not so vital, and in recent years 
Mr. G. A. Mason has performed pneumonectomy in four children aged two 
to three years with very good immediate results. These children were very 
ill with gross bronchiectasis in one lung which was preventing them from 
thriving, and it is doubtful if they would have survived long without the 
operation. In a desperately ill young child, where the bronchiectasis is 
confined to one lobe, it may even be justifiable to do a pneumonectomy and 
sacrifice a sound lobe as a life-saving measure. If lobectomy is planned, 
however, the child should be older, as full codperation in the postoperative 
period is essential in preventing atelectasis. The optimal age appears to be 
10 to 14 years, though some children of eight years do very well. Opera- 
tions performed in children younger than this tend to be associated with a 
high postoperative morbidity. Another factor that must be considered 
is the child’s education, particularly if bilateral operations which necessitate 
a long stay in hospital are envisaged. This may mean the loss of a very 
valuable school year when the child is preparing for an examination, and in 
such cases it may be advisable to postpone the operation. If, on the other 
hand, the child is losing a lot of schooling, this may be an indication for 
hastening operative treatment. There is rarely any hurry for operation, 
however, as efficient medical treatment will keep the majority of children in 
good general condition. Ideally, the child should be observed for some time 
first, and this is particularly so in cases presenting evidence of atelectasis, 
as medical treatment will sometimes result in reéxpansion of the lung. 

Some authorities regard bronchiectasis as a disease which may spread 
insidiously throughout the lung. There was no evidence from a study of 
these cases to support this concept of bronchiectasis as a spreading process. 
The x-ray films taken at the follow-up examination did not show any clear 
evidence of spread, either in cases treated conservatively or in those follow- 
ing operation. This is in accord with the view of Churchill and Belsey,’ 
Perry and King,"* Diamond and Van Loon ° and Lisa and Rosenblatt,’ who 
found that the extent of the disease was maximal at the time the diagnosis 
was made. Although fresh areas of bronchiectasis may appear if a suitably 
predisposing illness develops, this must be extremely rare, and in general 
the pattern of the disease remains unchanged over long periods of time. 
Symptoms may increase in severity from time to time, but as this does not 
indicate spread of the disease there is no urgency for surgical treatment on 
this account. The timing of the operation is an important matter, and each 
child should be considered individually in this respect. 

It has been shown that sinusitis is a frequent concomitant of the disease 
in childhood. In the majority of cases this appears to be secondary to the 
bronchiectasis, but it undoubtedly plays a part in keeping the pulmonary 
infection alight, and many febrile exacerbations of the disease start with 
an upper respiratory infection, Hence, in the preparation of these children 
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for operation, great attention is now paid to the treatment of sinus infection. 
Antral puncture and lavage, replacement with antibiotics or regular dis- 
placements are usually helpful in minimizing nasal sepsis at the time of 
operation and in the postoperative period, and it is rarely advisable to resort 
to radical nasal surgery in children. Following the lung resection further 
treatment is given if necessary, and every attempt is made to clear up any 
residual paranasal infection before the child is discharged from hospital. 
Persistent sinusitis is probably an important cause of chest symptoms after 
operation. 

The clear relationship between an acute infective respiratory illness and 
the onset of symptoms in these cases tempts one to speculate on the possi- 
bilities of prophylactic treatment. In some cases the bronchiectasis is the 
result of an acute destructive process, but in others, where the inflammation 
is of lower grade, the bronchiectasis is probably the end result of a subacute 
pathologic process. The time it takes for the disease to become irreversible 
will depend on many factors, such as the virulence of the infection, the 
resistance of the child and the degree of bronchial obstruction. At this 
stage, which has been called the prebronchiectatic state or the stage of po- 
tential bronchiectasis, it seems possible that treatment directed to the control 
of infection and the relief of bronchial obstruction may prevent the develop- 
ment of the full picture of bronchiectasis. An investigation into the effects 
of treatment in children suffering from severe and prolonged acute res- 
piratory infections would be of great value in the study of this disease. 


SUMMARY 


A follow-up study has been carried out on 209 children with bronchiec- 
tasis. The period of follow-up extends from two to 15 years, with an 
average of 6.4 years in the survivors. 

In the majority of these children, symptoms began in the early years of 
life. In nearly all cases the disease began with an acute respiratory infec- 
tion. The most common initial illness was pneumonia, but infectious dis- 
eases, particularly pertussis and measles, were also important. 

The symptomatology of the disease in childhood is outlined and the im- 
portance of febrile attacks in the clinical history is stressed. The associa- 
tion with upper respiratory tract infections, especially sinusitis, is discussed. 

The radiologic and bronchographic appearances are described. All 
cases were bronchoscoped and the findings are given. 

One hundred sixty-three cases were treated surgically. _Pneumonectomy 
was performed in 48 cases, lobectomy or segmental resection in 112 cases. 
The late results are described in these cases, many of whom have been fol- 
lowed into adult life. The effect of certain symptoms, notably asthma, on 
the prognosis of operated cases is discussed. 

Medical treatment was adopted in 46 cases and a further 15 cases are 
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considered, a total of 61 cases treated conservatively. These cases are con- 
sidered in three groups: (a) where the condition was too mild for surgery, 
(b) where the bronchiectasis was too severe for surgery, and (c) where 
surgical treatment was refused. The late results are described in each 


group. 
The place of medical and surgical treatment in childhood bronchiectasis 
is discussed. 
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SUMMARIO IN INTERLINGUA 


Esseva executate un studio de 209 juveniles con demonstrate bronchiectasis, e le 
disvelopamento subsequente de iste juveniles esseva sequite durante plure annos. In 
quasi omne casos le symptomas comenciava tosto in le infantia. In le majoritate del 
casos le declaration del morbo poteva esser relationate a un acute infection respiratori 
o un febre specific. 

Le symptomas es describite. Es sublineate le frequentia de febrose morbos 
thoracic que interrumpe le assiduitate scholari de pueros e pueras. Es etiam con- 
siderate le association de bronchiectasis con sinusitis. Bronchoscopia esseva executate 
in 190 del casos in le presente serie. Le constatationes del examines bronchoscopic e 
etiam radiologic es describite in detalio. 

Le reporto es concernite principalmente con le resultatos a longe durantia effec- 
tuate per le tractamento de iste juveniles, multes del quales esseva sequite usque a in 
lor vita adulte. Pneumonectomia esseva executate in 48 casos; lobectomia o resec- 
tion segmental in 112. Le effecto del operation super le vita del patiente es con- 
siderate, e le casos es gruppate secundo que illos es libere de symptomas, exhibi alte 
o leve grados de melioration, o non es meliorate del toto. Le resultatos del inter- 
ventiones chirurgic es generalmente bon, sed multe casos ha symptomas residue 
mesmo si le bronchogramma non monstra ulle remanente areas de bronchiectasis. Es 
describite le effecto de varie symptomas super le prognose de casos operate. Le 
presentia de asthma, per exemplo, es disfavorabile, e le majoritate del juveniles con 
iste symptoma non profitava satisfactorimente ab le tractamento chirurgic. 

Es discutite le effecto de resection pulmonar super le patiente in stato crescente. 
Il esseva constatate que le majoritate del juveniles prosperava con un sol pulmone. 
Le mortalitate operatori in iste serie es relativemente alte, proque multes del opera- 
tiones esseva executate durante le periodos minus avantiate del chirurgia thoracic. 
Le mortalitate se diminueva progressivemente, e al tempore presente nos considera 
resection pulmonar como un intervention satis secur. 

Le altere casos esseva tractate conservativemente. Lor gruppo es augmentate a 
61 per le inclusion de 15 casos in que observationes a longe durantia esseva obtenite. 
Iste 61 casos es discutite in tres classes: (a) Casos nimis leve pro methodos chirurgic; 
(b) casos nimis sever pro methodos chirurgic; e (c) casos in que chirurgia esseva 
refusate. Le resultatos a longe durantia in casos tractate medicalmente es evalutate 
similemente. Es describite le rolo del tractamento medical in le maneamento hodierne 
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de juveniles con bronchiectasis. Le conclusion es que previe estimationes de su 
valor esseva nimis pessimistic. Es describite le typo de casos le plus appropriate 
pro le tractamento chirurgic. Le importantia del tempore del tractamento operatori 
es sublineate emphaticamnte. In iste respecto, omne puero e puera debe esser con- 
siderate individualmente. 


al. 
4. 
5. 
6. 
7. Findlay, L., and Graham, S.: Prognosis in bronchiectasis, Arch. Dis. Childhood 6: 1, 
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PERFORATION OF THE INTERVENTICULAR SEP- 
TUM FOLLOWING ACUTE MYOCARDIAL IN- 
FARCTION: A REPORT OF FOUR CASES 
DIAGNOSED ANTE MORTEM * 


By EnrIQUE SAHAGUN, M.D., Mexico City, Mexico, and R. O. Burns, 
M.D., Charleston, West Virginia 


INTRODUCTION 


PERFORATION of the interventricular septum occurring as a fatal com- 
plication of acute myocardial infarction was first described by Latham * in 
1845. The first antemortem diagnosis was made by Brunn * in 1923. Since 
that time numerous authors have reported cases, raising the total to ap- 
proximately 100 at the present date. Thirty-six of these cases were diag- 
nosed ante mortem. 

Sager in 1934 * pointed out the relative simplicity of the diagnosis, and 
emphasized the significance of the sudden appearance of a loud precordial 
systolic murmur and thrill in a patient with a recent myocardial! infarction. 

Numerous large autopsy series of deaths due to myocardial infare- 
tion **** have been reviewed; their findings attest the relative rarity of 
this condition. Edmondson and Hoxie’s report * would indicate that only 
1 to 2% of deaths following myocardial infarctions are due to rupture of 
the interventricular septum. 

The purpose of this paper is to present four additional cases of perfora- 
tion of the interventricular septum following acute myocardial infarction 
in which the diagnoses were made ante mortem. Three of these cases were 
proved at autopsy; the fourth was typical of this condition and, although 
autopsy was not obtained, the clinical findings were thought to be diagnostic. 


Case REporTS 


Case 1. A 63 year old white man was admitted September 24, 1953, at 6:35 
p.m., complaining of severe chest pain. He had a history of having had angina 
pectoris for 10 to 15 years prior to admission. Two rather severe bouts of chest. 
pain had been noted in August, 1953, each lasting “about an hour” and finally re- 
lieved by rest. The night prior to admission the patient developed some pain in 
the chest while in a doctor’s office; this was relieved promptly by nitroglycerin. At 
10:00 a.m. on September 24, 1953, the patient again developed severe chest pain 
while driving his car. This pain persisted and was still present in the late afternoon 
upon his arrival at the hospital. 

On physical examination the blood pressure was 190/120 mm. Hg; pulse, 90; 
respirations, 20; temperature, 99° F. The patient was in obvious distress, with 


* Received for publication September 27, 1955. 
From the Department of Internal Medicine, Chesapeake and Ohio Hospital, Clifton 
Forge, Virginia. 
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some sweating. The lungs were clear. The heart was enlarged to the left. There 
were no murmurs and no gallop rhythm. No pulsus alternans was detected. The 
liver and spleen were not palpable. The electrocardiogram on admission (figure 
l-a) showed a sinus rhythm with a rate of 84 per minute; the PR interval was 0.16 
second. The QRS complex duration was 0.10 second. The presence of a Qo, Qs, and 
Qavr, along with elevation of the ST segment in II, III and AVF, with inversion 
of the T waves in similar leads, was interpreted as showing an acute posterior in- 


B. After Septal Perforation 
Fic. 1. 


farction. Reciprocal ST segment depression was also noted over the precordial 
leads. 

The patient was given 75 mg. of Demerol and was put in an oxygen tent. His 
initial response was satisfactory; however, approximately three hours after admis- 
sion (at 9:00 p.m.) he complained of severe chest pain, and at this time examination 
revealed a grade IV systolic murmur, maximal just to the left of the lower sternum, 
accompanied by a thrill. Diagnosis of ruptured interventricular septum was made. 
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The blood pressure was 90/80 mm. Hg. The neck veins were markedly distended, 
but there was no appreciable increase in dyspnea. The patient, however, became 
gradually cyanotic, and the hypotension did not respond to the use of norepinephrine 
intravenously. An electrocardiogram taken approximately 30 minutes after the 
perforation was diagnosed (figure 1-b) showed sinus rhythm, rate 80 per minute. 
The PR interval was 0.10 second, and the QRS complex duration was 0.08 second. 
The T waves were more deeply inverted in II, III and AVF. The S wave was deeper 
in AVL and the R wave higher in AVF. The depression of ST segments in the 
precordium was less marked. Despite tremendous neck vein distention, venous pres- 
sure could not be determined, due to peripheral venous collapse. The patient became 
increasingly cyanotic, and shock continued, and he died at 6:15 a.m., September 25, 
1953 

Necropsy: The heart weighed 460 gm. The epicardium was smooth and glisten- 
ing but slightly hyperemic over the posterior surface. In the atrioventricular sulcus 
posteriorly there was a large extravasation of dark red blood throughout the sub- 
epicardial fat surrounding the circumflex branch of the left coronary artery. The 
hemorrhage extended beneath the epicardium down over the ventricular wall. The 
heart chambers were not dilated and there was no apparent thickening of the mus- 
cular wall. The posterior upper portion of the left ventricular wall was softened and 
dark reddish brown. There was a large, ragged perforation of the septum communi- 
cating with the left and right ventricular chambers. There were no mural thrombi. 
The valves showed no gross changes. The coronaries were markedly narrowed, 
with pinpoint lumina, and the midportion of the right coronary artery was com- 
pletely occluded by a dry, pale grayish tan thrombus. 

The gross anatomic diagnoses were: acute posterior myocardial infarction, rup- 
ture of interventricular septum, thrombosis of right coronary artery, coronary arterio- 
sclerosis, subendocardial hemorrhage, atelectasis of right lower lobe of lung, bilateral 
pulmonary congestion, and acute passive congestion of the spleen, kidneys and 
adrenals. 

Case 2. A 61 year old white female was admitted April 21, 1955, at 11:00 a.m. 
She had been symptom-free until about 11:00 a.m. on the day of admission, at which 
time, while working in her garden, she suddenly developed a “choking sensation,” 
which progressed into severe chest pain. This pain was located substernally, 
radiating over the precordium to the left shoulder and down the left arm to the elbow. 
The pain was associated with profuse sweating and some shortness of breath. The 
past history was essentially negative, with no history of hypertension or heart 
disease. 

On admission the patient had received 200 mg. of Demerol but was still having 
pain. The physical examination revealed an acutely ill white female, codperative 
but in obvious distress. The blood pressure was 140/80 mm. Hg; temperature, 
96° F.; respirations, 12. The heart sounds were normal and the lung fields were 
clear. The admission electrocardiogram (figure 2-a) showed a sinus rhythm, rate 
94 per minute. The PR interval was 0.18 second. The QRS complex was 0.05 
second. The ST elevation in V;, V2 and V4, together with small R in Vo», was 
interpreted as showing an acute anteroseptal infarction. Laboratory studies were 
within normal limits. 

Initial treatment included complete bed-rest, oxygen by tent, and Tromexan, 
1,500 mg. On April 22, 1955, the patient felt better and was free of pain. The 
lungs were clear. The heart rate was regular (80 per minute). The temperature 
was 100° F.; the blood pressure, 130/70 mm. Hg. On April 25, 1955, the patient 
was free of pain and doing well; “armchair” coronary routine as described by 
Levine ® 1° was instituted, and Tromexan was continued. A portable chest x-ray 
showed increased vascular markings, and the heart to be normal in outline. An 
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electrocardiogram taken April 22, 1955, showed changes consistent with progression 
of an anteroseptal infarction. On April 24, 1955, patient did quite well; there was 
no recurrent pain. Tromexan and “up” coronary routine were continued; blood 
pressure, pulse and physical examination were normal. On April 25, 1955, her 
condition was essentially unchanged, except that the blood pressure had dropped 
somewhat (to 102/64 mm. Hg in the morning and 90/40 mm. Hg in the afternoon), 
accompanied by tachycardia of 100 per minute. Tromexan and “up” coronary routine 
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were continued and patient remained free of pain. On April 26,..1955, the patient 
was seen at 11:00 a.m. and a pericardial friction rub was noted, best heard to left 
of the sternum in the fourth intercostal space. The blood pressure was 90/40 mm. 
Hg; pulse, 100 per minute. At 4:00 p.m. when the patient was checked again the 
pericardial friction rub was no longer audible. At 8:00 p.m. she was helped back 
to bed after a 60-minute period in the armchair. At 10:05 p.m. she developed chest 
pain again, similar to that on admission. At this time the blood pressure was 85/50 
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mm. Hg; pulse, 100 per minute. A loud grade IV systolic murmur with thrill was 
noted, loudest in the fourth left intercostal space, transmitted toward the apex. There 
were some moist basilar rales in the posterior lung fields. A diagnosis of ruptured 
interventricular septum was made. At 11:50 p.m. the patient became quite dyspneic, 
and tachycardia continued; 0.8 mg. Cedilanid was given intravenously and repeated 
at 2:10 am. The patient became progressively weaker, and the blood pressure 
dropped to 55/40 mm. Hg. Levophed, 8 mg. in 1,000 c.c. 5% glucose in water, was 
started at 8:00 a.m. on April 27, 1955, and the blood pressure rose from 50/20 ? mm. 
Hg to 80/60 mm. Hg, and the patient felt somewhat better, though dyspnea con- 
tinued, with some cyanosis noted. An electrocardiogram (post-rupture of septum, 
figure 2-b) showed sinus tachycardia, rate 115 per minute. The PR interval was 
0.14 second. The QRS complex was 0.06 second in duration. There was increased 
elevation of the ST segment in the precordial Leads V,, Vy and V4, with a smaller 
R wave noted in V4. The patient began a progressively downward course despite 
the aforementioned treatment, and died at 10:00 p.m. on April 27, 1955. 

Necropsy: The heart was slightly increased in size and normal in configuration. 
There were flecks of pale yellow fibrin adherent to the anterior surface of the lower 
left ventricle. The epicardium of the left ventricle was mottled light and dark red 
and slightly roughened. The left ventricle was dilated, and there was extreme 
thickening of the myocardial wall in the lower two thirds of the anterior portion. The 
myocardium was soft and a mottled, dark purplish red and brown. The lower por- 
tion of the interventricular septum showed a ragged, 2.5 cm. oblique rupture com- 
municating with the right ventricle. There was fragmentation of the trabeculae 
of the septal side of the right ventricle. The septum in this region was very thin 
and friable. The adjacent myocardium showed no gross thickening, and was homo- 
geneous, a dark reddish brown and firm. There were no mural thrombi, and the 
mural and valvular endocardium was smooth and glistening. The valvular leaflets 
showed no apparent lesions. 

Within the anterior descending branch of the left coronary artery, 2 cm. distal 
to the ostium, was a laminated, firm brown thrombus occluding the lumen for a 
distance of 1 cm. The coronaries otherwise were patent throughout, although 
slightly tortuous and studded with flat yellow atheromata. Gross anatomic diagnoses 
were: acute anteroseptal infarction and perforation of the interventricular septum. 

Case 3. A 58 year old white man was admitted on June 3, 1950, at 2:30 p.m. 
complaining of severe epigastric and substernal pain which had awakened him early 
that same morning. Examination revealed an acutely ill white male, pale and per- 
spiring freely. The blood pressure was 150/110 mm. Hg. The lungs were clear. 
The heart was not enlarged, but the heart sounds were distant and a gallop rhythm 
was noted. The liver edge was just palpable beneath the right costal margin. The 
electrocardiogram on admission (figure 3-a) revealed a sinus rhythm and a rate of 
88 per minute. The PR interval was 0.18 second. The QRS complex duration was 
0.10 second. The ST segment elevation in AVL, V2 and V4, together with ST seg- 
ment depression in II, III and AVF, and a small R wave in Vz and V4, was inter- 
preted as showing an acute anteroseptal infarction. The patient was placed in an 
oxygen tent and Demerol was used to control the pain. Anticoagulant therapy was 
started with Dicumarol. Laboratory tests on admission revealed a slight leuko- 
cytosis and an increased sedimentation rate. 

A pericardial friction rub was heard on June 5, 1950. The hospital course was 
uneventful. The patient was free of pain and the blood pressure was stable at around 
140/100 mm. of Hg. He was kept on bed-rest and anticoagulant therapy. On June 
24, 1950, a loud systolic murmur was heard over the entire precordium. This mur- 
mur had not been present before. Shortly after the murmur was heard the patient 
developed severe epigastric and substernal pain radiating to the shoulders. He 
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became pale and perspired freely. The blood pressure dropped to 80/70 mm. Hg. 
The diagnosis of interventricular septal rupture was made. The electrocardiogram 
(figure 3-b) showed inversion of the T wave in I, AVL, Vo, V4 and Vs. The ST 
segments in Vy and V4 remained elevated. His liver became enlarged, and moist 
rales appeared in the lung bases. The neck veins became distended. The patient 
was digitalized with Digoxin. Very little improvement occurred. His blood pres- 
sure rose to 110/70 mm. Hg. Upon his most urgent request and that of his wife, 
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both being aware of the situation, he was allowed to leave the hospital on July 7, 
1950. He died at his home a few days later. No post mortem was obtained. 

Case 4. A71 year old white man was admitted August 20, 1948, at 3:00 p.m., 
complaining of chest pain radiating up to the left shoulder and down to the wrist. 
The pain had started at 2:00 a.m. on August 15, 1948, and had continued to the day 
of admission, although it was not so severe as initially. There was a past history of 
“stomach ulcers,” chest pain consistent with angina pectoris, and hypertension. The 
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initial physical examination revealed a blood pressure of 140/90 mm. Hg. There 
were moist rales at both lung bases, the heart sounds were distant and the rhythm 
was regular, except for a few extrasystoles. A soft systolic murmur was heard at 
the apex. The retinal and peripheral vessels showed some moderate sclerosis. The 
initial laboratory studies were not revealing. The electrocardiogram on admission 
(figure 4-a) showed auricular fibrillation, with a rate of about 90 per minute. The 
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QRS complex duration was 0.06 second. There was ST segment elevation in pre- 
cordial Leads Vy, V4 and V;, with absent R wave in Vy. These changes were con- 
sidered to be indicative of anteroseptal infarction. The patient was put on digitoxin, 
oxygen was started via tent, and anticoagulant therapy was begun with Dicumarol. 
The patient’s response was satisfactory. An electrocardiogram taken on August 21, 
1948, was essentially the same as that of admission. In the evening of August 22, 
1948, the patient got out of bed and went to the bathroom, against orders. On his 
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return to bed there was recurrence of severe chest pain, and he became quite short 
of breath. He was given Demerol and placed in the oxygen tent. Very little change 
was noted in the blood pressure. In the morning (August 23, 1948) a loud systolic 
murmur was heard, loudest over the tricuspid area, but heard also at the apex and 
transmitted to the axilla. There were increasing signs of congestive failure in the 
next 24-hour period. Mercupurin, 2 c.c., was given intravenously, along with main- 
tenance digitoxin, in an attempt to control the symptoms of failure. On September 
16, 1948, the electrocardiogram (figure 4-b) showed sinus rhythm and the normal 
evolution of anterior septal infarction. The course was one of chronic failure, main- 
tained on the above régime. The patient died suddenly on September 27, 1948, at 
9:20 p.m. 

Necropsy: The heart weighed 500 gm. There was an old, healed, extensive 
infarct over the tip of the left ventricle, including the interventricular wall. The 
wall of the left ventricle at the site of the infarct measured less than 0.5 cm. in thick- 
ness. Just above this was an interventricular septal perforation which measured 
about 1 cm. in diameter. The endocardium showed a few small thrombi on its 
surface, in the area of the perforation. The papillary muscles of the mitral valves 
showed hypertrophy. The coronary vessels showed marked arteriosclerosis. The 
portion of the anterior descending coronary artery proximal to the infarct showed 
marked reduction of its lumen by an arteriosclerotic process. The lumen of the 
posterior descending artery was small, but no obstruction could be demonstrated. The 
gross anatomic diagnosis was: anteroseptal myocardial infarction, with perforation 
of the intraventricular septum. 


COMMENTS 


The clinical picture of rupture of the interventricular septum following 
acute myocardial infarction is quite dramatic. The diagnosis is relatively 
simple. The sudden appearance of a loud, harsh systolic murmur with, 
or without, an accompanying thrill is almost diagnostic. Although a peri- 
cardial friction rub may conceivably offer some problem in the differential 
diagnosis because of its systolic timing and sudden appearance, it is readily 
ruled out due to its lack of intensity, absence of associated thrill, and its 
transient nature. The main problem in the differential diagnosis is rupture 
of a papillary muscle. Papillary muscle rupture differs from interventricular 
septal rupture in the following ways: (1) the murmur is more bizarre, 
usually diastolic, and best heard over the apex; (2) a thrill is usually 
absent; (3) acute left ventricular failure develops more frequently.’** 
Other conditions, not usually associated with myocardial infarction, which 
may cause the sudden onset of a loud systolic murmur should be mentioned 
as remote possibilities in the differential diagnosis. These conditions are: 
rupture of one of the chordae tendineae, and the other causes of septal rup- 
ture, such as traumatic, infectious,” ** neoplastic and parasitic processes. 

The comprehensive work of Bond et al.**** emphasized the sudden 
change in symptoms and physical signs in a patient with perforation of the 
septum following acute myocardial infarction. All of our cases had, in 
addition to the harsh systolic murmur, recurrence of pain, dyspnea and 
cyanosis. Cases 1 and 2 developed severe shock, from which they never 
recovered despite the use of norepinephrine. Cases 3 and 4 developed signs 
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of congestive heart failure, which progressed despite digitalization and the 
use of mercurial diuretics. 

The interval of time between the myocardial infarction and the develop- 
ment of the perforation has been reported from a minimum of four hours 
to a maximum of one month.** Case 1 is of interest because of the relatively 
early development of perforation (some 11 hours after the onset of symp- 
toms). Geckeler et al.** reported one case in which the perforation occurred 
some 12 hours after the onset of symptoms, and they cite another by Hyman 
in which the interval was only four hours. Salomon and Gross have 
reported a case in which the time interval was 10 hours. 

The marked neck vein distention in case 1, which developed in the 
presence of peripheral venous collapse, was quite similar to the case of 
Master and Russell.** The latter case was diagnosed as superior vena caval 
obstruction and Bernheim’s syndrome. The clinical findings in case 1 were 
thought to be due to the marked increase in the blood volume in the lesser 
circulation, with acute right heart failure and sharply reduced left ventricular 
output. 

Survival time following septal ruptures has been reported as having 
been as long as four and one-half years in one case * and almost five years 
in another.** The majority of cases, however, survive less than one week.”* 
Our cases survived approximately nine hours, 24 hours, 13 days and 24 
days, respectively. Pathologically, perforation of the septum may occur 
at any point on the septum; most frequently, it involves the lower muscular 
portion.* In case 1 the posterior upper part of the septum was involved; 
in cases 2 and 4 the lower part of the septum near the apex was involved. 
These points corresponded to the electrocardiographic location of the in- 
farction. 

All four of our cases received anticoagulant therapy, and adequate pro- 
thrombin times were maintained, except in case 1, who died too soon for 
this to have had any effect. In case 2, who had been on Levine’s armchair 
program * *° for two days, her perforation occurred approximately one hour 
after being helped back to bed following a period of one hour in the armchair. 
Cases 3 and 4 were treated by the classic bed-rest régime. Case 4 was a 
confused elderly man who did not codperate. He developed the recurrence 
of chest pain and perforation after getting out of bed against orders. We 
do not feel that any conclusions can be drawn from this small series as to 
the effect of anticoagulants or treatment programs. 

The electrocardiographic findings of these four cases are presented, with 
tracings before and after the interventricular septal perforation. Cases 2, 
3 and 4 showed evidence of septal involvement, case 1 only an acute posterior 
infarction. No characteristic changes were noted which would have been 
helpful in substantiating the clinical diagnosis of septal rupture. Goetz and 
Gropper ** have reported the occurrence of right bundle branch block in two 
cases following rupture of the septum. Although case 3 showed some 
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evidence of intraventricular conduction delay, this was present both before 
and after the rupture occurred. Disturbance of rhythm other than ectopic 
beats, such as auricular flutter *’ and interference dissociation,® have been 
reported. Cases 1, 2 and 3 maintained a normal sinus rhythm before and 
after septal perforation. Case 4 showed auricular fibrillation before, and 
a sinus rhythm with auricular premature contractions after, the septal 
rupture. 


CONCLUSIONS 


1. Although perforation of the interventricular septum following acute 
myocardial infarction is rare, the diagnosis is not difficult to make. 

2. The electrocardiograms showed no characteristic changes following 
perforation which would help in substantiating the clinical diagnosis of 
perforation of the interventricular septum. 


SUMMARIO IN INTERLINGUA 


Es presentate quatro casos de ruptura del septo interventricular post acute in- 
farcimento myocardial con diagnoses establite ante le morte del patiente. 

Le apparition subitanee de un forte precordio-systolic murmure e fremito in un 
patiente con recente infarcimento myocardial, accompaniate de recurrente dolores 
thoracic e choc, es quasi pathognomonic pro iste condition. Ruptura de un musculo 
papillari es le principal entitate a considerar in le diagnose differential. Choc o 
congestive disfallimento cardiac es le major causa de morte. Ben que il ha reportos 
de superviventias de quatro e cinque annos, le majoritate del patientes mori intra 
septe dies. 

Es presentate electrocardiogrammas prendite ante e post le ruptura septal in 
omne le quatro casos del presente reporto. Illos revela nulle alteration diagnostic 
qualificate a confirmar un diagnose clinic de ruptura del septo interventricular. 

Le diagnose de ruptura del septo interventricular in patientes con acute infarci- 
mento require le plus stricte post-observation con frequentissime auscultationes. 
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THE PHANTOM LIMB* 


By Anpvor A. Wetss, M.D., Bronx, N. Y. 


ALTHOUGH first mentioned by Ambroise Paré in 1511,’ the phantom 
limb was not again referred to in the literature until its masterly description 
by Weir Mitchell in 1871.’ In spite of a rather extensive recent literature 
on this subject, there is still much difference of opinion as to its etiology and 
the type of treatment to be employed. 

For a better understanding of the painful phantom limb, let us first 
consider the so-called “natural phantom,” the sensation that the amputated 
part is still present. It consists of a tingling which is not only painless 
but also may even be quite pleasant. At first the patient is more aware of 
the phantom than of the contralateral normal extremity. It is aligned with 
the stump and moves with it. When the stump is brought near the patient’s 
body or an external object the phantom seems to pass through it without 
arousing a feeling of obstruction. The phantom is never felt as an exact 
replica of the amputated part. The distal, more richly innervated parts 
such as the hand or the foot, and especially the digits such as the thumb, 
index finger and the great toe, form the strongest and most enduring por- 
tions of the phantom. The elbow or the knee is sometimes present, the 
forearm or leg rarely, and the arm or the thigh is almost never felt. Upper 
limb phantoms are considerably stronger and more enduring than those of 
the lower limb. At times the patient is aware of gaps in his phantom limb, 
that is, he may experience a sensation of the missing toes and of the foot, 
but of nothing between his ankle and his knee. Many patients, if not most, 
state that they are able to move certain parts of the phantom voluntarily. 
In an upper extremity amputation, the nonexistent fingers can be moved 
through a limited range of flexion and extension (with extension more 
limited than flexion), but abduction and adduction are lost. The higher 
the level of the amputation the more restricted the impression of voluntary 
motion in the nonexistent digits. The length of the phantom may be 
changed by immersion of the stump or of the contralateral limb in warm or 
cold water,® by procaine injections,* ethyl chloride spray,’ application of 
weights to the stump, and with changes of posture of the body. Gradually 
the tingling becomes weaker and recurs less frequently. For a while it 
may be present only during changes of weather, just before the patient falls 
asleep, after he wakens, or at the onset of micturition. Usually it disap- 
pears in two or three years, but in some cases it may be felt much longer. 

* Received for publication July 29, 1955. 

From the Department of Physical Medicine and Rehabilitation, Veterans Administra- 
tion Hospital, Bronx, N. Y., and the Department of Rehabilitation Medicine, Albert Einstein 
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It is interesting to note that the phantom limb is absent in congenital 
amputees and in those who were amputated during the first five years of 
life.* 

In addition to the phantom sensation, which is not unpleasant and which 
requires no treatment, some amputees have phantom pain varying from a 
vague unpleasant sensation to severe burning or crushing pain. ‘The fingers 
and toes are frequently felt to be curled up tightly, and the patient is unable 
to unclench his fist. The phantom is often felt to be in the position the limb 
was in at the time of the accident or amputation. Although a more or less 
painful phantom was found in 50% of the cases seen by Riddoch,’ 97% 
by Pitres * and 98% by Leriche,”® the severe disabling type was found to be 
less than 1% by Ewalt, Randall and Morris,“ and in the series reported by 
Henderson and Smyth.” 

The mechanism of production of the phantom has been the subject of 
controversy between those who feel that it is of organic origin and those 
who feel it is of psychogenic origin. Weir Mitchell,” ** Foerster,* Pitres,”* 
Livingston ** and Falconer *” ** believe it to be of peripheral origin. Pain- 
ful sensations from an infected stump or from a neuroma may start a chain 
of events that leads to a severe, persistent pain. Livingston states that as a 
result of these incoming painful impulses a reverberating circuit is set up in 
the internuncial pool of neurons which travels cephalad until it reaches the 
thalamus. A vicious circle is then set up between the thalamus and the 
cerebral cortex which is self-perpetuating. Removal of the neuroma or 
revision of the stump at this time may no longer afford relief from the 
phantom pains. The painful impulses may also set off autonomic dis- 
turbances, with vasospasm and a cold, clammy stump. The painful spasm 
of the blood vessels further increases the pain, establishing another vicious 
cycle. In some of these cases, when effective sympathetic block is done 
early, the excessive perspiration may stop, the stump become warm and the 
painful phantom be relieved. Unfortunately, relief of the painful phantom 
is only rarely possible by blocking the sympathetic innervation to the stump. 
Falconer feels that pain may be provoked when the cells of the substantia 
gelatinosa are cut off from the normal afferent stimuli and, as a result, 
discharge spontaneously or in response to aberrant stimuli. He quotes the 
experimental work of Weddell, Sinclair and Feindel,*® as well as that of 
Eccles and McIntyre,” in support of this theory. 

The peripheral theory fails to account for the fact that the pain does not 
follow a peripheral nerve distribution and is not an anatomic representation 
of the missing part. 

The adherents of the “central” theory, who are in the majority, invoke 
the “body image” concept of Head and Holmes” and of Riddoch * to ex- 
plain the phantom phenomenon. As a result of various sensations ex- 
perienced over the years, the individual builds up in his own mind an image 
of himself in relation to the external world. The more distal parts of the 
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body, the fingers and toes, which are more in contact with the environment 
and are more richly supplied with sensory nerves, have a proportionately 
greater representation in the body image. Riddoch states that the image 
is actually formed from three components based on sensory, kinesthetic and 
visual perceptions, the last being the least important. These are normally 
fused, but at times may be separated. This concept enables us to under- 
stand why certain parts of the phantom limb are felt clearly while other 
parts are not felt at all—the “gaps” in the phantom. In congenital amputa- 
tions, and in those performed before the age of five, the body image is built 
up without any sensory components from the amputated part, hence there 
is no phantom limb in such cases. 

Kallio ** has recently studied a group of hand amputees who had been 
subjected to Krukenberg’s operations. In this procedure the radius is 
separated from the ulna so that the forearm can then be used like a lobster’s 
claw. The amputee becomes quite adep: in its use. The phantom phe- 
nomenon in these cases consisted of a feeling as if the hand were split, with 
the radial fingers acting as a unit, and the ring and little fingers acting as 
another. Kallio considers this as proof in favor of the peripheral against 
the central theory, because such an unnatural hand could never have been 
part of the body image. 

Recent reports in the literature ***” °° attempt to show that phantom 
sensation may have origins which are central, peripheral, or a combination 
of both. The sensations of touch or movement and shrinkage are probably 
central, neuralgic pain and paresthesia are probably peripheral, while the 
phantom of erection may be a combination of both. 

Opposed to those who feel that the phantom is of organic origin are 
others who insist that it is psychogenic.* **°% ** °° 8° They point to the 
frequent emotional disturbances found in individuals with painful phantoms, 
and to the fact that the position of the painful phantom is frequently de- 
scribed as that of the limb just prior to the amputation. They believe that 
the pain is maintained by psychic mechanisms arising from the patient’s 
attitude towards his own body, or from previous contact with other amputees. 
Some consider the phantom limb as a form of narcissism rendering the in- 
dividual incapable of accepting the permanent loss of a part of the body.*° 
Proponents of the psychogenic theory are opposed to neurosurgical pro- 
cedures, since they often fail to give relief. In their opinion, superficial 
psychotherapy should be used. 

The psychogenic concept of the etiology of phantom pain is challenged 
by Falconer ** and by Livingston.** Both stress that many of these patients 
were emotionally stable prior to amputation, and that severe, protracted 
pain may cause emotional deterioration in anyone. The description of the 
phantom, which is so consistent among amputees, could not be invented 
by neurotics. Finally, the occasional relief of pain by sympathetic block 
which is done at a distance from the painful stump, or relief obtained by 
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anterolateral chordotomy after other surgical measures have failed, could 
not be explained on the basis of their psychotherapeutic effects. Hence 
they believe that the phantom is on an organic rather than a psychogenic 
basis. 

In patients with spinal cord injury the incidence of phantom was found 
to be 100% in the series studied by Bors.** He noted an analogy between 
the naraplegic phantom and the causalgia occurring as a result of partial 
injuxvies of peripheral nerves. The latter had been explained by Granit * 
as being due to an “artificial synapse” at the site of injury, allowing motor 
impulses to be transmitted to the sensory fibers, thus causing pain. Bors 
believes that in the spinal cord itself artificial synapses can be produced at 
the level of injury, facilitating cross stimulation between motor and sensory 
impulses. As the cord heals, the facilitation at the level of the injury is 
reduced. In the severe shooting pain which is sometimes found in the 
paraplegic phantom, occurring most commonly with cauda equina lesions, 
the damaged axons of the cauda equina may form artificial synapses. 

Bors found certain important differences between the paraplegic phantom 
and the phantom of amputees. In the paraplegic phantom there was no 
shrinkage or telescoping when the cord lesion was complete, and the length 
of the phantom could not be influenced by changes in body posture or by 
vasomotor stimulation of the intact upper extremities. When amputation 
of a paralyzed part took place at the time of complete cord injury or later, 
the phantom behaved as a paraplegic phantom without shrinking. In 
partial lesions of the cord with amputations, the length and position of the 
phantom were subject to change with vasomotor stimulation and with 
change in body posture. When amputation of an extremity was followed 
by complete spinal cord injury, the phantom pain disappeared and no further 
shrinkage occurred. 

The treatment of the painful phantom remains a perplexing problem. 
There are numerous reports of therapeutic technics in the literature, each 
based on the author’s concept of the principal mechanism of the production 
and nature of the phantom pain. The number of cases covered by each 
report is very small, and the follow-up period is rather short. In many 
of the cases reported as therapeutic successes, later follow-up showed a 
recurrence of the phantom pain. The successful technics of treatment re- 
ported by some authors were found to be useless by others. 

Those who believe that peripheral painful stimuli are of primary im- 
portance advocate the resection of neuromas with or without sympathetic 
block or resection of the sympathetic ganglia, especially where the stump 
is cold and clammy and the pain is burning in character. Repeated per- 
cussion of the stump neuroma was advocated by Russell,** who felt that the 
beneficial results obtained in more than half of his cases were due to the 
gradual conversion of the nerve endings into fibrous tissue by the repeated 
traumata. Falconer believes that where the Russell method was success- 
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ful, it was not for the reason given by him, but rather that these sensory 
impulses from the stump helped to restore normal activity of the cells in the 
substantia gelatinosa, which, having been cut off from their normal pattern 
of afferent impulses by the amputation, were abnormally stimulated along 
other pathways. 

Posterior chordotomy was advocated by Browder and Gallagher * and 
by Pool,** their objective being to eliminate the severe, cramped posture in 
the phantom. Browder and Gallagher had four lower extremity amputees 
who were permanently relieved by this procedure, whereas in two upper- 
extremity amputees the results were equivocal. In Pool’s three cases of 
upper extremity amputation, section of the posterior columns at the C-5 
level produced good but temporary results. 

Ablation of the proper area in the contralateral postcentral gyrus was 
advocated by de Gutierrez-Mahoney in 1944.°* Good results were obtained 
by him and by Echols and Colclough * and by Stone.** Return of the 
phantom pain after this operation was reported by Horrax * and by Sunder- 
land and Kelly.** To explain the recurrence of the phantom pain and to 
account for the failure to obtain relief in some of these cases, the secondary 
sensory cortical area was invoked by de Gutierrez-Mahoney. This area 
lies along the sylvian fissure in the parietal region, and receives bilateral 
sensory impulses. The return of the phantom pain was explained by the 
increased functioning of this secondary sensory area. 

Prefrontal lobotomy was successful in the cases reported by Van 
Wagenen,* Watts and Freeman,*® and Waugh, Cameron, Howarth and 
Matas.** The pain had not disappeared in these cases, because the patients 
stated that the pain was still present. There was, however, less emotional 
reaction to the pain, and the patients did not complain spontaneously. Some 
of these cases exhibited emotional and mental deterioration. 

Electric shock therapy was successful in the cases treated by Pisetsky * 
and Padovani,** but failed in the hands of others.** 

Hypnotherapy with psychotherapy *”** was advised by some psy- 
chiatrists, but others suggested treatment as in any other obsessional 
neurosis. Kolb advocated proper psychologic preparation of the patient 
prior to amputation. He found simple psychotherapeutic procedures effec- 
tive in many cases, and he strongly opposed destructive neurosurgery. <A 
similar psychologic approach is used by Henry H. Kessler. 

The following case history illustrates a concept of this problem: 


CasE REPORT 


A 23 year old Negro soldier was wounded in action in Italy during World War 
II. An amputation of his right hand above the wrist was necessary. A painful 
phantom limb appeared immediately after recovery of consciousness. The patient 
complained bitterly of his phantom pain, and a neuroma was removed surgically. The 
pain was not relieved by this operation, or by a second operation for the removal 
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of a neuroma. Psychiatric studies seven years later showed a great deal of con- 
cealed hostility. The patient stated that when he was without a prosthesis, or when 
he was wearing his cosmetic hand, he felt the phantom as a miniature, tightly 
clenched fist which was attached to the end of his stump. When a hook or the 
miracle hand was used, the phantom lengthened and resumed a more normal, open- 
handed position. 


A careful study of this case leads to the conclusion that the various 
etiologic theories are not necessarily mutually exclusive, but that two or 
more of them may be operating to a varying degree in each case. In the 
above case the patient’s psychologic makeup was undoubtedly a factor. An- 
other reason for the painful phantom here may be found in the presence 
of symptomatic neuromas. It is interesting to note that without the 
prosthesis, or with the cosmetically acceptable but functionless hand, the 
phantom was felt as a shriveled-up, miniature appendage dangling from 
the end of the stump. The hook, which did not resemble a hand at all but 
which restored function, brought the phantom hand back to its normal 
position. The same was true of the miracle hand. 

Additional evidence for the importance of loss of function in the pro- 
duction of the painful phantom can be found in spinal cord injury cases. 
In these patients, when amputation of the nonparalyzed upper extremity 
becomes necessary, the resulting amputation phantom varies according to 
the extent of the amputation. When the third, fourth and fifth digits are 
amputated the paraplegic phantom in the lower portion of the body is 
stronger than the amputation phantom in the upper extremity. In forearm 
amputations the amputation phantom is stronger than the paraplegic phan- 
tom. When the three fingers are amputated, leaving the patient with the 
thumb and index finger, he still has a functioning hand, and the loss of 
function of the lower extremities is more important, rendering the paraplegic 
phantom more intense. With forearm amputations the loss of hand func- 
tion is more important, rendering the amputation phantom stronger than 
the paraplegic phantom. 

Although the inability of the mind to accept a permanent loss of part 
of the anatomy has been stressed in previous reports, the loss of function has 
not received adequate attention. We feel that early restoration of function 
is of vital importance in the postoperative care of amputees. 

Preoperative interviews with the patient are advisable to explain to 
him the procedure to be used, to answer his questions, and to allay his fears. 
Not only is good postoperative care stressed, such as proper positioning of 
the patient, prompt treatment of any infection of the stump, and early 
exercise and bandaging of the stump, but the patient is also aided in as- 
suming the standing position as early as possible. For this reason pylons 
should be used until the patient can use his own permanent prosthesis. The 
feeling that most of these patients have that they are able to move their 
phantom voluntarily is utilized in training them in the use of the prosthesis. 
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The patient is asked to attempt certain movements with the amputated part. 
The muscles of the stump are visibly contracting. Where some difficulty 
is experienced at first, the patient is asked to perform the movements with 
the contralateral extremity at the same time that he attempts to use the 
amputated limb. The training period is frequently shortened by this 
method. The utilization of the phantom sensation in training in the use 
of prostheses was first reported with cineplasty operations in World War I. 
There have been more recent reports also.*” ** ** °° 

Using our method in over 60 lower-extremity amputees, we have not 
encountered a single patient with a severe painful phantom. 


SUMMARY AND CONCLUSIONS 


1. Phantom pain is differentiated from phantom limb sensation. 

2. Various theories concerning the mechanism of production of the 
phantom and various methods of treatment are reviewed. 

3. A concept is presented stressing the loss of function as an important 
factor in causing phantom pain. 

4. Early restoration of function, together with superficial psychotherapy 
and elimination of local sources of irritation of the stump, is stressed in the 
prevention of the painful phantom. 
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SUMMARIO IN INTERLINGUA 


Es presentate un revista del litteratura concernite con le membro phantasma. Es 
distinguite le normal sensation phantasmic, que es un leve grado de titillation presente 
in quasi omne casos post un amputation, e le phantasma dolorose, que varia ab un 
sensation disagradabile a sever grados de ardente dolores de contusion. Le phan- 
tasma dolorose a grados invalidante occurre solmente in un restringite procentage de 
patientes. 

Le phantasma non es un representation anatomic del parte amputate. Le portiones 
distal, que ha un innervation plus ric, es percipite plus clarmente. Le phantasma es 
alineate con le trunco supervivente e se move con illo. Il es possibile pro le phan- 
tasma de parer passar a transverso objectos solide sin evocar ulle sensation de ob- 
struction. Multe personas con amputationes reporta un senso de motion voluntari in 
digitos absente. In le curso del tempore le phantasma se contrahe e approcha le 
fin del trunco supervivente. Le sensation phantasmic deveni gradualmente plus vage 
e finalmente illo dispare. Phantasmas dolorose pote persister durante plure annos. 

Il existe multe opiniones divergente in re le etiologia, e ergo in re le melior 
methodos de tractamento, de iste phenomeno del dolorose membro phantasma. Le 
autoritates qui crede que le phenomeno es psychogene recommenda le uso de technicas 
psychotherapeutic ante e post le amputation. Le autores qui crede que le symptomas 
ha causas organic include un gruppo representante le opinion que le irritation del 
trunco supervivente invia impulsos verso le medulla spinal con le resultato de un 
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circuito reverberatori in le vias internuncial. Isto deveni capace de perpetuar se 
independentemente quando illo viagia in le direction cephalic, de maniera que le 
ablation de un neuroma dolorose non pcte alleviar le phantasma dolorose. Altere 
autoritates rejice iste conception peripheric del etiologia e opina que le dolor ha un 
origine central. Illes signala que le dolor non seque ulle peripheric distribution 
nervose e que le description del phantasma es de accordo con le notion de un “integral 
imagine mental del corpore” que esseva formulate per Head e Holmes e per Riddoch. 

Quanto al numerose procedimentos neuro-chirurgic—includente ablation de neu- 
romas, blocos sympathic, section de radice posterior, tractotomia dorsal, chordotomia 
anterolateral, therapia a electro-choc, e mesmo ablation del area cortico-sensori 
contralateral—certos reporta successo, alteros disfallimento. In certe casos, successo 
initial esseva sequite per un recurrentia del symptomas. 

Le presente autor es de accordo con illes qui crede que plure factores etiologic 
pote esser presente in un patiente individual. In plus, post analisar su material 
private e un reporto de phantasma in paraplegicos, ille sublinea le concepto que le 
perdita del function es multo importante in un grande numero de iste patientes. Le 
restauration functional le plus prompte possibile, includente le utilisation del sensation 
phantasmic in trainar le patiente a usar su prosthese, es empleate in ultra de psycho- 
therapia e le appropriate cura pre- e post-operatori a fin de reducer a un minimo le 
occurrentia de iste grave sequela de amputationes. 
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AUTONOMIC HYPERREFLEXIA AND ITS CONTROL 
IN PATIENTS WITH SPINAL CORD LESIONS * 


By N. B. Kurnick, M.D., Long Beach, California 


INTRODUCTION 


Somatic hyperreflexia following interruption by spinal cord lesions of 
inhibitory impulses from higher centers is well known. There is, perhaps, 
less awareness of the analogous autonomic hyperreflexia.** Since the 
major splanchnic outflow in this system is from the T4 or T6 to L2 segments 
of the cord, dramatic dysfunction of the autonomic system is seen primarily 
following lesions above this level, i.e., high thoracic and cervical cord lesions. 
At least 85% of quadriplegic patients develop autonomic hyperreflexia 
characterized by paroxysmal hypertension (Bors, personal communication). 

A diagrammatic sketch of the tracts concerned is shown in figure 1. 
Afferent pathways are illustrated with interrupted lines, efferent with solid 
lines. The stimulus is shown arising in the urinary bladder, which is 
usually the most effective site, but stimuli may arise from distention or 
spasm of other viscera, and from tactile and thermal stimulation of the skin. 
The illustrated afferent pathways from the urinary bladder arise in the 
mucosa and the muscle and are said to ascend in the spinothalamic tracts 
and posterior columns, respectively. Reflex motor outflow via neurones 
in the lateral horns causes spasm of the pelvic viscera, and arteriolar spasm 
(thereby hypertension), pilomotor spasm and sweating. 

In the normal individual the reflexes described are inhibited in part by 
the outflow from higher centers (marked with minus signs in figure 1). 
In the quadriplegic patient the failure of these inhibitory impulses to reach 
the effectors results in hyperreflexia. However, the sudden rise in blood 
pressure which results from the reflex arteriolar spasm is appreciated by 
receptors in the aortic arch, carotid sinus and cerebral vessels. ‘The affer- 
ents from the aortic arch and carotid sinus course in the tenth and ninth 
cranial nerves, respectively, and the efferents to the sino-auricular node in 
the tenth. Since these pathways are intact, marked bradycardia results. 
However, inasmuch as pressure in pipes, according to Poiseuille’s formula, 
is only linearly affected by rate of flow and is affected to the fourth power 
by the diameter of the tube, it is obvious that the correction of hypertension 
is only minimal. Also intact is the outflow stimulated by the afferents 


* Received for publication September 14, 1955. (The material in this paper has been 
presented at the American Federation for Clinical Research meeting in Atlantic City, May, 
1955. An abstract is published in Clin. Res. Proc. 3: 143-144, 1955.) 
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arising from receptors in the aortic arch and carotid sinus to the vasomotor 
center in the medulla, which results in vasodilatation in the head and neck. 
In contrast to the pallor of the rest of the body, these regions are hot and 
red and perspire freely. 
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Fic. 1. Pathways affecting blood pressure following stimulation of urinary bladder. 
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The visceral spasm (particularly urinary bladder), severe hypertension 
and resultant headache which these patients experience spontaneously and 
during bladder, urethral and rectal manipulations are bars to effective 
therapy and rehabilitation. Indeed, retinal hemorrhage and fatal cerebral 
and subarachnoid hemorrhage have occurred from the sudden rise in systolic 
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blood pressure from the usually hypotensive level of the quadriplegic (be- 
cause of interruption of the impulses from higher centers, marked with 
+ sign in figure 1) to pressures approximating 300 mm. of Hg. 

It is obvious that therapeutic measures designed to combat these diffi- 
culties must act at levels below the spinal lesion. Thus, such drugs as the 
Rauwolfia alkaloids and barbiturates, which are useful in essential hyper- 
tension through cerebral depression, would not be expected to be of value. 
We have therefore investigated the effects of the adrenolytic drugs phento- 
lamine (Regitine) and 2-(piperidylmethyl)-1, 4-benzodioxan (Benodaine), 
and the ganglionic blocking agent, hexamethonium. The last drug has 
proved very useful, presumably by diminishing the intensity of the reflex arc 
response by damping transmission across the autonomic ganglia.’ 


MATERIALS AND METHODS 


Thirty-eight patients were studied for the acute response to intravenous 
therapy, which consisted of 5 to 10 mg. phentolamine or 20 to 40 mg. 
Benodaine, followed by 10 to 25 mg. hexamethonium chloride. Thirty- 
three patients were observed while they were on oral maintenance therapy 
with hexamethonium chloride, varying in dosage from 125 mg. every six 
hours to 750 mg. every four hours. The usual dose was 250 mg. every 
four hours. 

The therapeutic effects were tested by routine observation of blood 
pressure during the usual daily activities, and by the response of blood 
pressure, diaphoresis, and erectores pilorum muscles to cold stimulation, and 
of these and urinary bladder spasm to bladder stimulation. 

The behavior of the urinary bladder was followed by cystometry, using 
the Lewis cystometer. The bladder was filled by continuous drip through 
a catheter at the rate of 25 ml. per minute. 

Four patients with mid-cord lesions and bladder spasms were treated 
with oral hexamethonium chloride, 125 mg. twice a day. 


RESULTS 


Immersion of the foot in ice water for 60 seconds caused elevation of 
blood pressure of 30 to 40 mm. Hg systolic and 20 to 30 mm. diastolic in all 
quadriplegic patients prior to receiving hexamethonium. This test was re- 
peated at intervals in the 33 patients on oral hexamethonium therapy. 
Progressive reduction in the response was noted in all. When adequate 
control of hypertensive paroxysms was obtained, the cold pressor response 
was less than 10 mm. Hg. 

Cystometric observations before and after medication with Regitine in 
24 patients showed no effect on the tone or response of the bladder (figures 
2A, 2B). In only one patient did reduction of the hypertension occur, and 
this persisted only two or three minutes. Moderate increase in the pulse 
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rate occurred regularly for a few minutes. Diaphoresis and cutis anserina 
were not altered. Benodaine had no effect in the 12 patients on whom it 
was tested. 

Sixteen quadriplegic patients had marked bladder spasticity before medi- 
cation (as in figure 2A). In each case, 12.5 to 25 mg. hexamethonium 
chloride intravenously completely eliminated this complaint (as in figure 
2C). Similar results were maintained with oral hexamethonium. 

In the remaining 22 quadriplegic patients, the bladder showed less irri- 
tability in that the intravesical pressure rose gradually as it was filled (as 
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Fic. 2A. Cystometric (intravesical pressure, V.P., in mm. Hg) and blood pressure 
(B.P.) tracings in a quadriplegic patient with bladder spasms before treatment. Note 
rise in B.P. (solid circles) from 70/40 to 220/140, with fall in pulse rate (P, given in 
numbers beneath abscissa) from 120 to 72. Bladder capacity is 50 ml. B. Same after 10 
mg. Regitine intravenously, administered at 0 time. Two cycles of bladder filling are shown, 
ending at the first arrow and starting again at second. Hypertension, bladder capacity and 
bradycardia are unaltered. C. Same after 12.5 mg. hexamethonium chloride intravenously, 
administered at —1 min. Hypertension, bradycardia and bladder spasticity are eliminated. 
The arrows indicate voluntary straining. Capacity, 75 ml. 


in figure 3A). The tone was markedly reduced following intravenous 
hexamethonium (figure 3B). 

Bladder distention caused considerable hypertension, bradycardia (fig- 
ures 2A, 3A), producing sweating and cutis anserina in dermatomes above 
the sensory level. Intravenous hexamethonium reduced or eliminated these 
complaints in all (figures 2C, 3B). In all patients hexamethonium produced 
increase in pulse rate, reduction in sweating and mydriasis. In six patients 
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hypertension (without bradycardia) still occurred when the bladder was 
greatly distended. However, the rise in blood pressure was more gradual 
and was marked only at much greater volume than before medication. Three 
of the patients receiving oral hexamethonium continued to have occasional, 
but less frequent, paroxysms of hypertension following bladder or rectal 
stimulation. In all patients the antihypertensive effect was more marked 
with the head elevated, but it was also considerable with the patient flat. 


A 
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Fic. 3A. Cystometric and blood pressure tracings in quadriplegic patient. Note pro- 
gressive rise in B.P., V.P., fall in P. Arrows indicate voluntary strain. Capacity, 500 ml. 
B. Same after 25 mg. hexamethonium chloride intravenously, administered at —8 min. 
Hypertension, rise in V.P. and bradycardia are eliminated. Arrows indicate voluntary 
strains. Capacity is 580 ml. Sphincterometric measurements (not shown) revealed no 
change in the high tone of the sphincter. 


Bladder training was possible in all patients on oral hexamethonium 
treatment ; however, in the three patients referred to above, who continued 
to have infrequent bouts of hypertension, the permissible urinary volume was 
limited. In two patients evidence of reflex emptying became apparent dur- 
ing continued therapy. It became well established without hypertensive 
episodes following discontinuance of therapy in these patients. 

Side effects included blurring of vision and difficulty of accommodation 
(four patients), constipation, diarrhea, dryness of mouth (one patient each), 
postural hypotension (requiring discontinuance of hexamethonium in three). 
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Penile erections were not altered in the 35 patients in whom they were 
present before medication. 

In the four patients with midthoracic cord lesions treated with hexa- 
methonium for bladder spasticity, the spasms were completely controlled 
(figure 4). In one, a female patient who constantly voided around her 
catheter, this difficulty was resolved with hexamethonium. In the small 
dosage used (125 mg. twice a day), no side effects were noted. 


A 


Fic. 4A. Cystometric and blood pressure tracings in paraplegic patient (D6 transec- 
tion). Bladder capacity, 150 ml. B. Same after 20 mg. Benodaine intravenously at — 1 min. 
No change in spasticity; capacity, 115 ml. C. Same after 25 mg. hexamethonium chloride 
intravenously at —4 min. Bladder spasm is eliminated. The sharp spikes are due to in- 
voluntary spasms of legs. Capacity, 475 ml. 


DISCUSSION 


It is apparent that the ganglionic blocking agent, hexamethonium, ef- 
fectively inhibits motor impulses to the bladder and arterioles, thus eliminat- 
ing or reducing bladder spasms and paroxysmal hypertension. This drug 
has the advantage over tetraethylammonium chloride, formerly used, that it 
is effective per os and is longer acting (three to four hours as compared to 
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only a few minutes). In 25 quadriplegic patients not described here, a single 
intravenous injection was used to permit cystoscopy, and in five others to 
allow anterior rhizotomy to be performed without dangerous hypertension. 
Formerly, spinal anesthesia was required for these procedures. A serious 
disadvantage of the latter procedure during neurosurgery is its interference 
with electrical stimulation of nerve trunks. 

As noted above, bradycardia, cutis anserina and bladder spasticity were 
controlled more readily than the hypertension. This suggests that choliner- 
gic innervation may be more sensitive to hexamethonium blockade than is 
adrenergic transmission. The fact that ganglionic transmission, as well as 
at the myoneural junction, is cholinergic in the parasympathetic pathways, 
while only ganglionic transmission is cholinergic in the sympathetic system, 
may account for the observed mydriasis, disappearance of bradycardia, 
sweating, cutis anserina and bladder spasm at lower dosage than is required 
for control of hypertension. 

It may be noted that the control of bladder spasm obtained in this series 
has been applied also to patients with intact nervous systems, with excellent 
results. Three patients with spasticity of the urinary bladder due to manipu- 
lation or infection were treated with 125 mg. hexamethonium three to four 
times daily, with improvement in all (Comarr, personal communication). 

It is of interest that diaphoresis occurred only in dermatomes with nor- 
mal sensory innervation upon bladder stimulation. Since the sympathetic 
outflow to all sweat glands originates below T1 or T2, this observation is 
unexpected. It may be that the compensatory arteriolar dilatation which 
the hypertension stimulates in the cervical outflow distribution permits the 
diaphoresis to be manifest in this region, whereas the arteriolar spasm in 
the rest of the body prevents it. 

It may also be noted that quadriplegic patients reveal positive cold pres- 
sor responses on stimulation of the leg, in which sensory perception is absent. 
This finding indicates that, in patients with interrupted neuraxes, other 
mechanisms than the perception of pain may result in pressure elevation on 
exposure to cold. In Wolff’s* studies, pain appeared to be the stimulus 
which causes the cold pressor response. 

The sympatholytic drugs were without effect in our studies. Benodaine 
is said to be a very potent agent, likely to produce excessive depression of 
blood pressure in patients with hypertension,’ but 20 to 40 mg. of this agent 
intravenously were ineffective in preventing the paroxysms of hypertension 
reflexly elicited in our patients. It appears probable that these agents are 
more effective in preventing the action of circulating hormones of the 
adrenal medulla than in blocking sympathetic myoneural transmission. 

The use of the relatively long-acting ganglionic blocking agent, hexa- 
methonium, has permitted routine bowel and bladder care without danger 
or discomfort in our quadriplegic patients, and has permitted the “training” 
of automatic bladder function in some. Some neurosurgical procedures, 
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such as sacral neurotomy, sympathectomy and subarachnoid alcohol injec- 
tion,” *° effectively and regularly eliminate the hypertensive attacks due to 
pelvic stimulation but jeopardize the potential of developing bladder auto- 
maticity. However, impulses from sublesion levels (but above the surgical 
intervention) may still cause paroxysms of hypertension. Furthermore, 
these procedures, unlike medical therapy, deprive the patient of sexual 
potency, and of remaining neuronal function, and are irreversible. The 
duration and time of onset of autonomic hyperreflexia are very variable, 
so that reversible measures are often preferable. 


SUMMARY 


1. Hexamethonium was administered intravenously to 38 quadriplegic 
patients and orally to 33 others for the treatment of autonomic hyper- 
reflexia. 

2. Satisfactory control was obtained in all but three (on oral treatment). 

3. Treatment had to be discontinued in three because of marked ag- 
gravation of preéxisting postural hypotension. 

4. In four patients with midthoracic cord lesions, bladder spasticity was 
controlled with small oral dosage. 

5. Sympatholytic agents proved ineffective for the control of paroxysmal 
hypertension. 
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SUMMARIO IN INTERLINGUA 


Patientes con lesiones del medulla cervical suffre communmente de hyperreflexia 
autonome, analoge al hyperreflexia somatic que seque le cessation del effecto inhibitori 
de centros superior. Le hyperreflexia autonome es manifeste in paroxysmos de 
hypertension, excessos diaphoretic, e spasmos visceral. Le prime de iste manifesta- 
tiones, que es combattite inefficacemente per le intacte mechanismos cardio-depressoral, 
pote impericular le vita del patiente; le alteres obstrue le rehabilitation e specialmente 
le hygiene del vesica urinari e del intestinos. Le visceres es apparentemente un special- 
mente efficace complexo de activatores del responsas autonome, sed numerose altere 
sitos es etiam efficace, includente le pelle. 

Blocage ganglionic con un agente de effectos moderatemente durative (hexa- 
methonium) representa un satis adequate substituto pro le perdite inhibitation per 
centros superior. Agentes adrenolytic se ha provate inefficace. Hexamethonium in 
administration oral provideva un subjugation satisfacente del majoritate del manifesta- 
tiones in le 33 patientes quadriplegic qui esseva tractate assi. Diaphorese e spasmos 
visceral se monstrava facilemente obliterabile, durante que le paroxysmos de hyper- 
tension esseva subjugate in omne le patientes con le exception de tres. Le sol re- 
grettabile effecto lateral esseva hypotension postural. Isto esseva generalmente 
presente ante le therapia e deveniva exaggerate durante le administration del droga. 
In tres patientes iste symptoma necessitava le discontinuation del droga. Trenta-octo 
patientes quadriplegic esseva includite in un studio del effecto exercite per hexa- 
methonium in administrationes intravenose super le (cystometric) tono vesical, le 
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pression sanguinee, le frequentia del pulso, e le diaphorese. Esseva obtenite un 
reduction impressive del spasmos vesical, del hypertension, e del manifestationes 
cutanee. Quatro patientes con lesiones medie-thoracic del medulla spinal, le quales 
suffreva de spasticitate vesical, beneficiava de parve doses oral de hexamethonium. 
Le mesmo esseva ver in le caso de patientes qui habeva spasticitate vesical sed nulle 
lesiones neurologic. 

Le avantages del therapia drogal super interventiones chirurgic es que le dis- 
veloppamento de automaticitate vesical non deveni impossibile, que le potentia sexual 
del patiente non es afficite, e que le procedimento non es irreversibile. Iste ultime 
puncto es un avantage pronunciate proque il es possibile que le hyperreflexia es sol- 
mente transiente. 
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PROGNOSIS OF THE MALIGNANT LYMPHOMAS 


By Cuarwes A. Haut, M.D.,j and Kennetu B. Otson, M.D., 
Albany, N. Y. 


INTRODUCTION 


THE course of a malignant lymphoma varies widely from patient to 
patient. Some patients do not respond to any therapy and die within a few 
months. Many have remissions of a few months, respond less and less 
with future therapy, and die in from two to three years after the diagnosis 
is made. Some have a course similar to that of the latter group but re- 
missions are longer, spread of the disease is slower, and they live five, 10 
or 15 years. In some cases these patients have a long remission from a 
single course of therapy and then show a rapidly downhill course. Other 
long survivors have shorter single remissions but continue to respond to 
treatment for years. A few patients will remain apparently free of disease 
for periods of up to 25 years * and then relapse and die of their disease. In 
some instances, especially with visceral tumors of the lymphosarcoma group, 
there appears to be a complete cure. A comparison of the series of un- 
treated cases of Minot and Isaacs’ with the many reports of treated cases 
indicates that the basic course of these diseases is the same with or without 
therapy. 

Prognosis is difficult in individual cases, and there is a constant search 
for means of determining which course each patient will follow. In the 
present study we present a summary of the factors influencing prognosis 
derived from a review of the many conflicting reports on this subject and 
our experience with 116 cases. 


METHODS 


The therapy and other details of each case in the present series are given 
in a report on therapy.* In all cases the original diagnosis was made from 
tissue examined for the most part by a pathologist from Albany Medical 
College. One hundred nineteen biopsy or autopsy slides from 96 cases were 
examined by the authors at the time of preparation of this report. This 
was done independently and without knowledge of the previous diagnosis 
or the course of the patient. When there was a disagreement in the diag- 
nosis, the slides were reviewed by a member of the Department of Pathology. 


* Received for publication October 26, 1955. 

From the Department of Medicine, Sub-Department of Oncology, Albany Medical 
College, and the Department of Medicine, Albany Veterans Administration Hospital. 

+ Fellow in Oncology, New York State Division of the American Cancer Society dur- 
ing part of this study. 

Requests for reprints should be addressed to Charles A. Hall, M.D., Veterans Admin- 
istration Hospital, 113 Holland Avenue, Albany, N. Y. 
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The combinations of all opinions resulted in the final diagnosis. Dr. 
Frederick Parker, Jr. very kindly reviewed the slides of 10 of the 96 pa- 
tients with whom one or more pathologists had raised the question of 
Hodgkin’s paragranuloma. Detailed descriptions of the microscopic nature 
of the tumor, but not the slides, were available in an additional four cases. 
The slides of 23 cases could not be located for review. 


Microscopic NATURE OF THE TUMOR AND PROGNOSIS 


Three conditions must be met if the microscopic structure of the tumor 
is to be of value in prognosis : 


1. The pathologist must be able to classify the tumor. 

2. The biopsy must be representative of the patient’s entire disease. 
3. The basic type of lymphoma must remain the same. 

These conditions are not present in a significant number of cases. 


RESULTS 


The difficulties in diagnosis and subclassification of the malignant lym- 
phomas are well known to pathologists but not to many clinicians. The 


TABLE 1 
Diagnoses Made on Biopsy of Case No. 109, in 1940 


Pathologist A F G H I J 


Hodgkin’s Hodgkin’s Mikulicz’s | Hodgkin’s | Hodgkin’s | Hodgkin's 
granuloma | paragranuloma| disease sarcoma | granuloma | granuloma 


Same Slide 1954 


Pathologist B Cc D E F 


? Lympho- ? Lympho- Lympho- Hodgkin’s Hodgkin's 
sarcoma sarcoma sarcoma granuloma | paragranuloma 


biopsy slides of patient No. 109 were sent to five nationally prominent 
pathologists F, G, H, I and J, at the time of original diagnosis by pathologist 
A in 1940. At that time the clinical manifestations were not unusual. 
There was adequate material on the slides. In 1954 the slides were re- 
viewed by the authors, B and C, by two pathologists who had not seen them 
previously, D and E, and again by pathologist F. The opinions are given 
‘in table 1. The patient is now well and apparently free of disease 12 years 
after removal of the few obviously involved nodes, and he received no other 
therapy. 

Classification was easier in the majority of cases. Of the 119 slides 
reviewed, the three initial examiners were in essential agreement in 86, or 
72%. The 33 slides on which these three examiners disagreed were re- 
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TABLE 2 
Hodgkin’s Disease—Prognosis 


Survival—Years 
Living 


Paragranuloma 
Granuloma 
Sarcoma 


4.4% 
0 


Female 20 60% | 40% 15% 


Constitutional Symptoms 


Absent 24 75% | 42% | 17% | 4.2% | 3. 
Present 42 57% | 29% 19% 2.4% 2. 


Length of First Remission 


<2-12 


1 Year or more 19 100% 84% 53% 5.3% 5.5 8 
Under 1 year 28 68% | 21% 71% | 3.6% 2.0 <1-10 1 
No remission 19 21% 0 — — 0.5 0-1 0 


Total cases Extent: 
Treated 65 I: Localized to one area of nodes 
Slides available $1 II: Two or more areas of nodes 
Classified by detailed report 2 III: Liver or spleen plus lymph nodes 
IV: Visceral disease 
V: Visceral disease plus lymph nodes 
* One patient died of disease other than lymphoma. 


viewed by other pathologists, and more than two diagnoses were made on 
the same material in 17 instances. In some cases all examiners could not 
agree that a malignant lymphoma existed. These cases were included in 
the study only if the majority of pathologists considered a case to be a 
malignant lymphoma, and if the clinical course was compatible with that 
diagnosis. 


689 
1 | 3 | 5 10 Ave. Range 
Histology 
5 | 100% | 80% | 40% | 20% | 5.6 1-12 | 3 as 
47 55% | 26% | 17% | 21% | 2.3 0-10 | 4 ay 
Extent 
Grade I 13 | 77% | 46% | 38% | 7.7% | 40 | <1-12| 4 = 
II 31 | 68% | 35% | 13% | 32% | 26 | <1-10| 3° 
Ill 9 55% | 33% | 11% | 0 20 | <1-6 1 ‘ 
V 13 | 46%] 15% | 15% | 0 17 0-7 1 all 
Age 
Under 20 10 70% | 20% | 20% | 10% | 30 | <1-12| 2 ee 
20-45 32 72% | 50% | 28% | 31% | 3.2 | <1-10| 6 “ 
Over 45 24 50% | 17% | 4.2% | 0 1.6 0-9 t am 
Sex 
Male 46 63 28% | 20 2.6 0-12] 8 os 
1 o-12| 4 
3 <1-10 5 
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Autopsies were performed on 17 patients, and in all cases the tumor 
showed the same basic histologic pattern in all areas. We did not attempt 
to determine if nodes taken for biopsy showed areas which, if seen without 
examining the entire tissue, would lead to a diagnosis other than that made 
from examination of the entire tissue. Sixteen patients had more than one 
biopsy, or a biopsy and autopsy. (Seventeen were autopsied, but biopsy 
slides were available for only eight of these.) There was an apparent 
change in structure of the tumor from the initial biopsy to material obtained 
later in four of the 16 cases. In only one of these was there what one might 


TABLE 3 


Lymphosarcoma—Prognosis 


Survival-Years 


Living 


1 3 5 


Histology 


Giant follicle 5 80% 40% 0 — 1.8 <1-3 1 
Lymphocytic 31 45% 29% 19% 3.2% 23 0-13 5 
Reticulum cell 4 25% 0-4 1 


Extent 


0 


10% 


10% 


1.5 0 

II 16 63% | 44% 19% 0 2.6 <1-6 3 
ITI 10 50% | 20% 20% 10% 2.9 <1-13 2 
IV 2 0 0.4 0- 0 
0 


Sex 


43% 
50% 


19% 
33% 


14% 
17% 


0 


5.6% 


oe 
unm 


Constitutional Symptoms 


Absent 
Present 


11 73% 
36% 


36% 
21% 


9.1% 
18% 


0 


3.6 


or 


Length of First Remis 


sion 


1 Year or more 8 100% 75% 63% 13% 6.0 2-13 3 
Under 1 year 18 61% 22% 5.6% | 0 ‘7 <1-5 2 
No remission 13 0 0.3 0-<1 0 


Total cases of lymphocytic lymphosarcoma 
Treated 

Slides available 

Classified by detailed report 


No, 
| Ave. | Range 
m Tables below include only lymphocytic 
= 
Female 18 | 0-13 
| <1-6 1 
39 
34 
30 
1 
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classify as a “progressive change,” and that was from Hodgkin’s granuloma 
to reticulum cell sarcoma. The others were changes from Hodgkin’s 
granuloma to lymphosarcoma. 

The results of subgrouping the cases in the present study are given 
in tables 2 and 3. The five cases of Hodgkin’s paragranuloma were so 
classified by the combined opinion of our pathologists. The yearly survival, 
average survival, and number of living patients indicate that this group 
had a better prognosis than the group with Hodgkin’s granuloma. On 
review of these cases, Dr. Parker was of the opinion that two did not have 
paragranuloma. Their removal from the group did not change the survival 
rate. He was also of the opinion that one lesion was changing from para- 
granuloma to a more malignant form. Clinically the patient was changing, 
and if this case is also removed, two cases remain who are alive and in 
remission 40 and 146 months after biopsy and roentgenotherapy in the 
former, and biopsy only in the latter. One patient of the five classified as 
paragranuloma died of a cerebrovascular accident 58 months after the onset 
of an excellent remission. There was no autopsy. The range of survival 
was essentially the same for the patients with Hodgkin’s granuloma and 
the five cases of paragranuloma. Several patients with granuloma survived 
as long as or longer than some of the patients with paragranuloma. 

The survival of the 31 patients with lymphocytic lymphosarcoma was 
essentially the same as that of the Hodgkin’s granuloma group. Three of 
these cases were considered to be of the lymphoblastic type and survived 
one, nine and 66 months. None of the patients had local disease, and 
consequently there was no attempt at eradication of the disease. 

Three patients with reticulum cell sarcoma had short lives, but one is 
well four years after treatment. A patient diagnosed at Memorial Hospital 
in New York before 1940, and subsequently treated here, survived 11 years, 
and a second patient came to us after the close of the study at the end of an 
eight year illness. The diagnosis of reticulum cell sarcoma was made at 
initial biopsy and autopsy. Both patients had more than local disease at 
onset. They were not included in the study, but are mentioned because 
they illustrate that patients with reticulum cell sarcoma may have a relatively 
good prognosis. 

All of the five patients with giant follicle lymphoma were so diagnosed 
after review of the biopsy slides. Four of them showed minor histologic 
changes suggesting that a change to a more malignant lymphoma had started. 


DiIscussION 


Others have noted the difficulties in diagnosis and the problems arising 
from the varying criteria for subdividing lymphomas. Stout‘ discussed 
varying standards of diagnosis in respect to lymphosarcomas, and pointed 
out that the proportion of the lymphomas other than Hodgkin’s disease 
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varied from series to series. In his report of 137 cases, the ratio of reticulum 
cell sarcoma: lymphocytic lymphosarcoma: follicle lymphoma was 4:2:1. 
In Sugarbaker and Craver’s ° series of 196 cases the ratio was 61:1:3, and 
in the present series approximately 1:8:1. Such wide variation could 
only be due to different criteria for diagnosis. Because of this variation, 
comparison of the findings from different studies of lymphosarcoma may 
have little meaning. 

Custer and Bernhard * called attention to the variability of histologic 
pattern between various areas of disease in the same patient. Of 200 
autopsies, 129 showed different types of lesions in different parts of the 
body, and of 500 biopsies there were 255 showing different lesions in dif- 
ferent areas of the same piece of tumor. The pattern was consistent in 
all areas in only 45%. Pleomorphism is to be expected in Hodgkin’s dis- 
ease, since the lesion is pleomorphic by definition. The diagnosis and sub- 
division are made on an over-all picture of the available material, not on a 
small area. However, if only a small bit of tissue was available, it is obvious 
that the classification of this tissue would not be that of the patient’s entire 
disease in a significant number of cases. There were 384 instances of 
coexistence of different histologic patterns in Custer and Bernhard’s ma- 
terial. Only two types were seen in 355 cases, and in 336 cases the types 
were closely related, as Hodgkin’s granuloma and paragranuloma. The 
varied types of lesions seen were all of the Hodgkin’s group in 335 of the 
384 cases. Although there was variation in type of tumor from area to 
area, in over 90% of the cases with variation all diagnoses fell within the 
group classified as Hodgkin’s disease. Only rarely would one of the cases 
have been classified as lymphosarcoma or follicle lymphoma on the basis of 
an inadequate biopsy. 

Custer and Bernhard also pointed out the transition of types of lym- 
phoma. Of 207 cases with sequential material there was a change in type 
in 70, or 34%. The change was within the Hodgkin’s group in 64 of the 
70 cases. Their data indicated that the major problem was one of co- 
existence and transition of various types of the Hodgkin’s group, and not 
of Hodgkin’s disease and lymphosarcoma. The data reported by Custer 
and Bernhard were derived primarily from a group of patients with Hodg- 
kin’s disease, but they applied the conclusions drawn from this material to 
all lymphomas. Such a step may not be correct, since the other lymphomas 
are less pleomorphic than Hodgkin’s disease, and it is unlikely that other 
lymphomas would show nearly as many instances of coexistence as were 
found by Custer and Bernhard. With the exception of giant follicle lym- 
phoma, we believe it unlikely that many of the non-Hodgkin’s lymphomas 
would show a change in basic type in material taken sequentially. Custer 
and Bernhard’s link between the two major groups came through the Hodg- 
kin’s sarcoma, which they regarded as identical to reticulum cell sarcoma. 
In their diagram of possible transitions of lymphomas they indicated that all 


‘ 


PROGNOSIS OF MALIGNANT LYMPHOMAS 693 


of the lymphomas frequently changed to reticulum cell sarcoma. Their 
contention that lymphomas should be combined in one group was dependent 
upon the validity of this link. 

Jackson and Parker’ stated that approximately 20% of patients with 
Hodgkin’s paragranuloma show a progression to the granuloma form. Ac- 
cording to them, Hodgkin’s granuloma only rarely progressed to Hodgkin’s 
sarcoma. Of their 39 cases of giant follicle lymphoma, 10 did not change 
in histologic structure, and the others changed to one of the other forms 
of lymphoma, 14 of them to lymphosarcoma. 

The physician who manages a patient with a malignant lymphoma is 
faced with the problem of whether the histologic diagnosis made by the 
pathologist has any significance other than to establish the diagnosis of a 
malignant lymphoma. Some of the arguments against histologic sub- 
division have been given. Similarities among the lymphomas in clinical 
manifestations, course of the disease, response to therapy and prognosis have 
also been used as evidence that the lymphomas should not be subdivided. 
On the other hand, there are several arguments that favor a subdivision. 
While there are clinical similarities among the lymphomas, there are also 
some definite differences, such as average age of onset, sex ratio and symp- 
tomatology. Most important of all, as will be discussed below, there are 
differences in prognosis. Similarities in clinical manifestations or patho- 
logic structure do not prove that all lymphomas have a common etiology. 
It is well established that different diseases may result in similar clinical or 
pathologic manifestations. Neither does the change of one lymphoma to 
another with the passage of time, or the coexistence of lymphomas, prove a 
common etiology. These situations are in a minority. When lymphomas 
do coexist, they are usually from the same major group, the pleomorphic 
Hodgkin’s group. When they do change in type, the changes usually fol- 
low one of two patterns: (1) one form of Hodgkin’s disease to another, or 
(2) giant follicle lymphoma to another of the lymphosarcoma group. 

In all of the controversy about classification, one important fact is fre- 
quently overlooked. No one knows the true nature of any lymphoma, and 
until this is accomplished, any system of grouping or subdividing may be 
in gross error. The only immediate problem is whether the present-day 
system of subdivision serves any purpose. Histologic subdivision is some- 
times of help to the clinician in prognosis, and less often in treatment. It 
may also help the investigator. The student of lymphomas who uses data 
accumulated in the past can combine or separate cases to suit his desires if 
they have been subclassified. If the cases have been diagnosed simply as 
“malignant lymphoma,” it may be impossible to subdivide them. There 
are no disadvantages to attempting to subclassify lymphomas, and we can 
see no reason to discontinue the present system of classification. 

The literature contains a great deal of information regarding the rela- 
tionship of the histologic structure of a lymphoma to prognosis. This may 
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be divided into data concerning the major histologic types and data con- 
cerning the minor subdivisions, such as Hodgkin’s paragranuloma, etc. 
Table 4 gives the survival of Hodgkin’s and lymphosarcoma groups as 
reported by several investigators who have studied both groups.* * 
It is more valid to compare both groups from the same study, where stand- 
dards of measuring results, reporting data, etc., are uniform, than to compare 
Hodgkin’s disease from one study with lymphosarcoma from another study. 
There appeared to be no consistent or striking difference in survival between 
the two major groups of lymphomas. When a difference was demonstrated, 
the Hodgkin’s disease usually had a slightly better prognosis. The probable 
cures of lymphosarcoma are not evaluated in table 4. As demonstrated by 
Stout,* Gall” and Hellwig,’* there were what appeared to be cures of lym- 


TABLE 4 
Survival of Hodgkin’s Disease and Lymphosarcoma 


Hodgkin's Disease Lymphosarcoma 


Average Since Average Since 
3 Year 10 Year 10 Year 
Onset |Therapy Onset |Therapy 


Desjardins *36% | *9. — | *2.6 : *2.45 
and Ford 
Slaughter 36% 2.3% 
and Craver 
Sugarbaker 
and Craver 
Stout *53% *18% 
Hamman 55% 
Leucutia 6.5% 
Presentt 32% 6% 


* Calculated from onset. 
t Taken from life tables of treated cases only. 


phosarcoma, but as discussed by Stout and in the report on the therapy of 
our cases,* there has been no proof of cure of cases of Hodgkin’s disease. 
There were insufficient data in the literature regarding reticulum cell 
sarcoma and follicle lymphoma for construction of a comparative table. 
Comparison of results was also complicated by a lack of uniformity of 
classification of the lymphomas other than Hodgkin’s disease. Jackson 
and Parker’ found the prognosis of reticulum cell sarcoma to be poor as 
compared to the other lymphomas. It is interesting to note that, when 
dealing with cases which had disease not sufficiently localized for surgery, 
they found the poorest results in patients whose disease was visceral, while 
others who treated localized disease have found more apparent cures among 
the visceral group. Stout* gave data on survival of lymphocytic, giant 
follicle and reticulum cell tumors, which he grouped as forms of lympho- 
sarcoma. He found a 23% five year survival and 15% 10 year survival 


Series 
| | | 
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for the reticulum cell type, and a five year survival of 23% and 10 year 
survival of 6.7% for the lymphocytic type. When a 10 year, apparently 
disease-free survival was taken as an indication of cure, there were more 
“cures” among the reticulum cell type. 

Giant follicle lymphoma is considered to have a better prognosis than 
the other lymphomas, and in general the literature supported this opinion. 
Rosenthal et al.** found a five year survival of 33% and an average survival 
of five years. Jackson and Parker found that if there was no change in 
the histologic nature of the tumor, the average survival was about six years. 
With treated cases, Stout * found a 44%, five year survival and a 19%, 10 
year survival. Jackson and Parker noted that only 10 of 39 cases of follicle 
lymphoma retained the original structure of this tumor. They stated that 
when this lymphoma changed structure the prognosis became that of the 
lymphoma which resulted. As they and Custer and Bernhard indicated, 
the lesion may change into any of the other lymphomas. Gall et al.’° found 
only one case of eight for which sequential material was available changed 
to another lymphoma. Several cases showed changes which they considered 
progression from one of their four stages of follicle lymphoma to another. 
They found an average total survival of six years and a five year survival of 
47%, as compared to three years and 19% for all other lymphomas. Post- 
therapy survival was 3.4 years compared to 3.3 years for both Hodgkin’s 
disease and lymphocytic lymphosarcoma. There seems to be little doubt 
that the survival of patients with this lymphoma is longer than that of 
patients with other types, but that the ultimate prognosis is the same. 

Jackson and Parker advocated subdivision of the Hodgkin’s group. 
Since the publication of their data indicating a different prognosis for the 
three groups, others have commented on the value as well as the validity of 
subdivision. The opinions have varied. While Jackson and Parker’s sub- 
grouping had a histologic basis, their classification of the three types of 
Hodgkin’s disease had clinical requirements as well. Cases classified in the 
paragranuloma group had to have localized and asymptomatic disease. 
Thus, if a patient had a diagnosis of paragranuloma based on a single 
biopsy but had more than local disease and was febrile, he would be classified 
as having had Hodgkin’s paragranuloma in the past but would be considered 
to be in a changing phase. Other investigators presented data based on 
histology alone, and consequently, comparison between studies is somewhat 
difficult. Table 5 gives a summary of data from four studies indicating 
varying degrees of correlation between the histologic nature of the tumor and 
prognosis. Both Lenz et al.** and Peters "* believed that clinical manifesta- 
tions were a more significant guide to prognosis than the microscopic ap- 
pearance of the tumor. 

Not all investigators agreed that there was a correlation between struc- 
ture of the tumor of Hodgkin’s disease and prognosis. Craver ** believed 
that there was none. Goldman’ was of the same opinion, but gave no data 
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and did not state the basis on which he subdivided Hodgkin’s disease. 
Gilbert * stated that there was no correlation between structure of the tumor 
and sensitivity to roentgenotherapy, but did not comment on the relationship 
to survival or the basis used for histologic classification. 


TABLE 5 
Histology and Survival—Hodgkin’s Disease 


Years Survival from Diagnosis 
Living 


s | 10 


Paragranuloma—S cases 


80% | 40% | 20% 
Granuloma—45 cases 


27% | 18% | 2% 


Present? 


Paragranuloma—28 cases 

ranuloma—171 cases 

Jackson and Parker 40% | 21% | 1.8% 


Sarcoma—32 cases 


Survived Symptom Free 


Less Than 1 Year 5 Years 5 Years 10 Years 


Paragranuloma 


Lenz, Wells and Stout 


Sarcoma 
1 


5 Year Survivals 


Early—20 cases Late—24 cases 


75% 50% 
Peterst Classical—49 cases Atypical—20 cases 
57% 25% 


*D.0.D.: Died of disease other than Hodgkin's disease. 

t Peters groups Early, Classical and Late are somewhat comparable to paragranuloma, 
granuloma and sarcoma. In addition, the Late group contains cases considered to be late 
forms of the usual Hodgkin’s disease but not strictly sarcoma. The atypical group is not com- 
parable to any group used by others. 

T Treated cases only. 


EXTENT OF DISEASE AND PROGNOSIS 


The patients were grouped into five classifications (see footnotes, table 
2), based on the extent of disease at the time of diagnosis. The survivals 
of these groups are compared in tables 2 and 3. In Hodgkin’s disease, the 
longest average survival was found in the group with local disease, and, in 
general, with increasing extent of disease there was progressively shorter 


Series D.O.D.* 
Lic 1 3 Ave. 
16 5 
35 
44% 0 | | 0 
11 7 
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survival. The results with lymphosarcoma were similar except that one 
long survivor in group III distorted that group. As with Hodgkin’s dis- 
ease, there were patients with long and short courses within each group. 

A. Hodgkin’s Disease: All investigators who presented data or com- 
mented on the relationship of extent of disease and prognosis noted that 
local disease had a better prognosis than disease not confined to one area. 
The majority stressed this point and relied more on extent of disease as a 
guide than on the structure of the tumor. In general, the more extensive 
the disease the poorer the prognosis. Peters noted that disease in adjacent 
areas, such as the cervical and axillary regions on the same side, had only a 
slightly lower five year survival rate than the strictly localized cases, but that 
the 10 year survival rate was much lower. Cases with disease in areas not 
adjacent had a much lower five year survival rate than either of the other 
groups, and there were no 10 year survivals. 

Several investigators combined extent of disease and other clinical fac- 
tors, such as presence or absence of symptoms, when discussing prognosis. 
This has some logic since, as was found in the present study and in the 
studies of Peters, and Jackson and Parker, extent of disease, symptoms and 
structure of tumor were related. For example, the cases with a histologic 
diagnosis of paragranuloma usually had local, asymptomatic disease. In 
order to exclude the factor of structure of the tumor, the present group of 
Hodgkin’s granuloma was studied regarding the correlation between extent 
and prognosis. With the removal of the paragranulomas there was a less 
striking difference between the survival of the local cases and those with 
more extensive disease, but the group with localized disease still had the 
longest survival. Although there was universal agreement that there was 
a correlation between the extent of Hodgkin’s disease and prognosis, the 
data from the literature and from the present study indicated many excep- 
tions among individual patients. 

B. Other Lymphomas: The literature indicated that there was a cor- 
relation between extent of disease and prognosis of other lymphomas. 
Localized disease had the better prognosis. As discussed previously, we 
believe that these lymphomas differ from Hodgkin’s disease in that local 
disease can sometimes be eradicated. Sugarbaker and Craver noted that 
with patients who eventually died of their disease there was no correlation 
between extent and survival, but with the patients still living a correlation 
could be demonstrated. 


CONSTITUTIONAL SYMPTOMS AND PROGNOSIS 


Some patients with malignant lymphoma have constitutional symptoms 
such as fever, weight loss, malaise, chills, anorexia and weakness when the 
diagnosis is first made. Others are asymptomatic initially but develop 
symptoms later. We are referring only to constitutional symptoms and not 
to such symptoms as pain, dysphagia and paresthesias from local tumors. 
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A. Hodgkin’s Disease: The results are given in table 2. The cases are 
grouped according to status at the time of the diagnosis. The patients 
without symptoms had a slightly better prognosis, but there were many 
patients with symptoms who did well and many who were asymptomatic 
who did poorly. Of the 24 asymptomatic patients, three had no response 
to therapy, while 13 of the 41 symptomatic patients who were treated did 
not respond. The group of patients who had symptoms but whose con- 
dition was rated as “good” had an average total remission of 2.9 years, 
while the combined symptomatic groups rated as “fair” and “poor” averaged 
one and one-half years. Thus, there appeared to be some correlation be- 
tween severity of symptoms and prognosis. Fourteen of the 24 asympto- 
matic patients later developed constitutional symptoms. The average total 
remission before symptoms was 1.1 years, and after development of symp- 
toms, six months. Only one patient had a longer remission after develop- 
ment of symptoms than before. 

B. Lymphosarcoma: The results are given in table 3. Differences be- 
tween the groups are not consistent and probably not significant. All of 
the asymptomatic patients had some response to therapy, but eight of the 
23 symptomatic patients who were treated did not. 

Discussion: Sugarbaker and Craver in their report on Hodgkin’s dis- 
ease, and Minot and Isaacs in their report on all lymphomas, combined 
extent of disease and symptoms in discussing prognosis. They concluded 
that localized, asymptomatic disease had the best prognosis. Jackson and 
Parker found that, of the 11 patients with Hodgkin’s disease who survived 
more than eight years, eight were asymptomatic initially and the remainder 
had minimal symptoms. Their patients who had an onset of disease sug- 
gesting acute infection had very short courses. Bethell et al.** found that 
fever and pruritus were unfavorable signs. Peters presented data indicating 
that patients who were asymptomatic had the best prognosis, and concluded 
that this factor was second only to extent of disease as a guide to prognosis. 
Her patients who were asymptomatic often had local disease and, as with 
our cases, it was difficult to separate the influence on prognosis of each 
factor separately. 

There was very little in the literature concerning symptoms and prog- 
nosis of other lymphomas. Our data were inconclusive. 


AGE AT ONSET AND PROGNOSIS 


In grouping the data according to age at onset, the patients were divided 
into those under 20, those 20 to 45, and those 46 or over. This division is 
based on the results obtained by others in correlating age and prognosis. 

A. Hodgkin’s Disease: The results are given in table 2 and figure 1. 
There was little difference in survival between the two younger groups, but 
those over 45 had a shorter survival. Again there were exceptions. One 
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man who was 66 at onset of disease is still in remission over nine years after 
therapy, and there were many patients in the favorable age groups who had 
short lives. Of the nine patients under 20, seven survived two years or less, 
but two had a very long survival. Eight of these nine were males. One 
must consider the possibility that the decreased survival of the over-46 group 
was simply a result of decreasing life expectancy with increasing age. How- 
ever, only two patients died because of disease other than Hodgkin’s disease. 


O Male,Living 
o Mole, Dead 
X Female, Living 
x Female, Dead 


160 


Months Life After Diagnosis 


Age at Onset 


Fic. 1. Hodgkin’s disease. Monthly survival from date of diagnosis compared 
with age at onset and sex. 


B. Lymphosarcoma: Our data are given in table 3 and figure 2. All 
but five of the patients were over 45 years of age. We could not correlate 
age and prognosis. 

Discussion: Almost all investigators have found the older patients with 
Hodgkin’s disease to have a somewhat poorer prognosis. Peters’ data 
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indicated that the group over 50 had fewer five year survivals, and that 
many of this group had generalized disease. Gilbert’s data were not entirely 
conclusive, but he believed that the prognosis was more favorable in the third 
and fourth decades and the disease more malignant after 40. Uddstromer ” 
concluded that patients over 55 had shorter courses, and that there was a 
tendency toward generalized disease in this group. 


O Male, Living 

o Male, Dead 

X Female, Living 
x Female, 
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Age at Onset 


Fic. 2. Lymphosarcoma. Monthly survival from date of diagnosis compared 
with age at onset and sex. 


In contrast to these findings, Jackson and Parker could not correlate 
age and prognosis of Hodgkin’s granuloma. Lenz et al. believed age to 
be of little prognostic value, but did note that the very young and very old 
had short lives. None of their four patients under 19 years of age lived 
five years. Of our three patients under 10 years of age, two are still living 
nine and 12 years after initial therapy. 

Any data based on onset of disease are subject to great error, since the 
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A patient 


time of onset is really unknown in any case of Hodgkin’s disease. 
who is found to have generalized disease may have had asymptomatic nodes 
involved with Hodgkin’s disease for years, but the disease remained un- 
diagnosed because the nodes were not in a peripheral area or not noticed by 
the patient. 

There is little in the literature regarding age at onset and the prognosis 
of lymphosarcoma. Sugarbaker and Craver found that patients under 30 
had about half the life expectancy of those over 30. Shimkin et al.** found 
that the prognosis was better for those patients under 45. Stout * con- 
cluded that the prognosis was poor under 20 years of age and best for those 
patients over 40. 


SEX AND PROGNOSIS 


The sex incidence of the various lymphomas is of great interest, but here 
only the relationship between sex and prognosis is considered. 

A. Hodgkin’s Disease: A comparison of the survival of the two sexes 
as given in table 2 did not indicate a significant difference except that eight 
of 46 men were living and only one of 20 women. However, figure 1 
demonstrates an interesting distribution of the cases. The longest survivors 
were men, and many of the shortest survivors were also men. The women 
for the most part occupied a middle group. The over-all ratio of male: 
female was 2.3:1. The ratio of those surviving less than two years was 
3.4: 1, that of the two-to-five year survivors 0.75: 1, and that of the five year 


survivors 3:1. 
B. Lymphosarcoma: Any differences in our results as expressed in table 


3 are probably not significant. The small series was distorted by the one 
long surviving woman. As seen in figure 2, the age and sex distribution 
demonstrated for Hodgkin’s disease was not present. 

Discussion: Epstein,” in a report based on cases in the literature, found 
the prognosis of Hodgkin’s disease better in women. He compared 204 
cases among women with 180 men. Since he found a 3:1 male: female 
ratio in his case material, a large number of men were excluded, and he did 
not state on what basis selection was made. His data indicated a survival 
rate for women at three, five and 10 years from the onset of disease of 75%, 
55% and 15%. The survival rates for men for the same periods were 50%, 
10% and 5%. The longest survivals of women were among those of the 
third, fourth and fifth decades. He made the interesting observation that 
92% of women having the onset of their disease between ages 35 and 50 
lived three or more years. Since the better survival of women was maximal 
during the years of greatest ovarian function, he discussed possible relation- 
ships. His data indicated that the greater longevity of the women was 
most evident at the intermediate period of five years after onset, which is 
essentially what we found in our cases. However, we noted a predominance 
of men among the 10-year-and-over survivals, whereas Epstein found three 
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times as many women as men. Peters’ findings were similar. She also 
noted that 50% of the 10 year survivors were women, while her over-all 
male: female ratio was 2:1. Craver ** found a 27.8% five year survival 
rate for women and 20.3% for men. The 10 year rate was 14.7% for 
women and 12.0% for men. 

Slaughter and Craver concluded that there was no correlation between 
sex and prognosis. Lenz et al. showed a slightly better five year survival 
among women, but this probably was not significant. 

The literature regarding sex and prognosis of the other lymphomas is 
scant. Nathanson and Welch * concluded that the prognosis was somewhat 
better in women. Shimkin et al. believed that there was some evidence 
that this was the case, but that their data were inconclusive. 


DuRATION OF First REMISSION AND PROGNOSIS 


In the search for guides to prognosis, it appeared that there was some 
relationship between the initial response to therapy and the ultimate prog- 
nosis. The cases were arbitrarily grouped into those having an initial 
remission of one year or more, those having an initial remission of less than 
one year, and those having no remission. 

A. Hodgkin’s Disease: The findings are given in table 2. Patients 
having a long initial remission had a better prognosis than those whose 
initial response was brief, and those who had no remission had the shortest 
lives. Moreover, 14 of the 19 patients who had a long initial response 
went on to at least another year of remission before relapse. Four of this 
group have not relapsed to date. In the majority of cases the response to 
the first course of treatment was the longest, although there were several 
exceptions. 

B. Lymphosarcoma: The findings were the same as for Hodgkin’s dis- 
ease (table 3). 


OTHER Factors CORRELATED WITH PROGNOSIS 


We did not analyze our data further, but others have discussed other 
factors that they believe to be correlated with prognosis. 

A. Hodgkin’s Disease: Bethell et al. found that patients with a hemo- 
globin of less than 11 gm. had a poorer prognosis, especially if three and 
five year survival was used asa measure. They also found either leukopenia 
or leukocytosis to be unfavorable. Craver ** and Leucutia*® noted that 
prognosis was better when the complete blood count was normal than when 
any element was abnormal. 

Bethell et al. found that survival beyond one year was much less frequent 
in patients with splenomegaly. They also presented data on patients with 
mediastinal lymphadenopathy and found only a slight difference in survival 
between those with and those without this manifestation. The differences 
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were probably not significant except for the five year survivals. Twenty- 
‘six per cent of those without mediastinal nodes survived five years, whereas 
16% of those with mediastinal nodes survived five years. Lenz et al. noted 
that the prognosis was fairly good for patients with mediastinal disease, 
but none of these patients was free of disease for long periods, as was the 
case with some patients with peripheral nodes. 

There are several reports concerning the effect of pregnancy on the 
course of Hodgkin’s disease. The conclusions of these reports are con- 
flicting. We believe that the best available evidence supports the conclusions 
of Hultberg,** who reported his experience with 13 women who had one or 
more pregnancies, and reviewed over 100 reported cases. He concluded 
that there was no evidence that exacerbations were more or less common 
during pregnancy than otherwise. 

B. Other Lymphomas: Lenz et al. noted that mediastinal nodes or spleno- 
megaly was an unfavorable prognostic sign. Shimkin et al. found that 
patients with abdominal disease had shorter lives than those with peripheral 
node disease or those with their “special” area disease. It was not possible 
to separate the factors of site and extent in their grouping. 


/ CONCLUSION 


Certain features of malignant lymphomas can be correlated with prog- 
nosis. Unfortunately, no one feature is correlated with prognosis to a 
degree permitting an accurate prediction of the course of an individual 
patient. Neither can a group of manifestations of a case be used to formu- 
late an exact prognosis. A physician can use various manifestations of the 
disease only to form an impression regarding the most likely future course 
of the patient. 

As demonstrated in the present study, the factors related to prognosis 
do not have equal value, and the relative value and the limitations of each 
factor must be kept in mind. There is some basis for optimism if a his- 
tologic diagnosis of Hodgkin’s paragranuloma or giant follicle lymphoma 
is made. None of the other tissue diagnoses is so significant for differentiat- 
ing the short survivors from the long survivors. The usefulness of the his- 
tologic subdivisions appears to be directly related to the experience the 
pathologist has had in subdivision of lymphomas and the interest he has in 
so doing. Since there are several systems of classification, it is necessary 
for the clinician to know what system is used by a particular pathologist. 
If the biopsy material is not easily classified, it should not be used as a 
basis for prognosis. 

The extent of the disease is a fair guide to prognosis. Localized disease, 
especially if of a favorable histologic type, usually has a good prognosis. 
Widespread reticuloendothelial system disease, with or without visceral dis- 
ease, usually implies a poor prognosis. Prognosis is quite unreliable for 
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the patients with disease confined to two or three lymph node areas. The 
other factors related to prognosis—constitutional symptoms, age, sex and 
hematologic findings—cannot be used singly as a guide to prognosis but 
can be used in conjunction with other features. 

Initially, the physician is faced with the problem of prognosis based on 
the manifestations of disease as first presented. Observation of the response 
to therapy and duration of remission will give considerable additional prog- 
nostic information. A remission lasting for a year is a favorable sign. 
Over half of the patients in the present study who obtained such a remission 
survived five years. An incomplete response to therapy, a prompt relapse, 
or a spread of the disease soon after treatment are unfavorable signs. 

The properties of the lymphoma or the properties of the host are the real 
determinants of the course of each patient, and these cannot be measured 
by any known means. All investigators who have intensively studied lym- 
phomas have been aware of the wide individual differences in the way each 
patient handles his disease. Such terms as “varied virulence of disease,” 
“inherent quality of the disease’ and “evolutionary form of disease’ have 
been used to explain individual differences in the length of the course of the 
disease. Unfortunately, this factor or factors of a particular case of ma- 
lignant lymphoma cannot be evaluated until after the disease has run its 
course. 
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SUMMARIO IN INTERLINGUA 


Le problema de determinar le prognose del patiente con lymphoma maligne esseva 
attaccate per medio de un studio de 116 casos e de un revista del litteratura. In ge- 
neral, le patientes con paragranuloma de Hodgkin habeva un plus extense superviventia 
que le patientes con granuloma o sarcoma de Hodgkin, e le patientes con gigante 
lymphoma follicular superviveva plus longe que le patientes con altere lymphosarcomas. 
Le superviventia del gruppo composite de patientes con le tres typos de morbo de 
Hodgkin esseva plus 0 minus identic con le superviventia del patientes con lympho- 
sarcoma. Le superviventia de patientes con tumores del gruppo lymphosarcomatic— 
lymphosarcoma lymphocytic, sarcoma reticulo-cellular, e gigante lymphoma follicular 
—non poteva esser includite in le comparation proque (con le exception del casos de 
gigante lymphoma follicular) le diagnose in iste casos habeva essite establite secundo 
nimis divergente criterios per le autores del varie studios includite in nostre revista. 
Le utilitate del classification histologic se monstrava restringite per le difficultates 
incontrate per nos in le classification de 28 pro cento del casos in le presente serie. 
Le co-existentia de duo o plus typos de lymphoma in le mesme patiente o le alteration 
del typo de un caso de lymphoma non esseva considerate per nos como causa sufficiente 
pro declarar le subclassification histologic invalide. Casos de iste genere constitueva 
un minoritate. In le casos del co-existentia de duo o plure lymphomas, le typos 
involvite representava generalmente le mesme gruppo major, i.e. le gruppo pleo- 
morphic de Hodgkin. In le casos del alteration de un typo de lymphoma, il se tractava 
generalmente del progresso ab un forma de morbo de Hodgkin verso un altere o ab 
gigante lymphoma follicular verso un altere forma del gruppo lymphosarcomatic. 
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Le gruppo de patientes con localisate formas del morbo habeva un superviventia 
melio que median durante que patientes con diffundite formas del morbo habeva le plus 
breve superviventia. Le presentia del morbo in plus que un area de nodos lymphatic 
sed in areas de extension limitate non indicava in omne casos un prognose pejor que 
le prognose de morbo localisate. Un numero de patientes in iste categoria habeva 
relativemente longe tempores de superviventia. 

Nulle altere characteristicas del lymphomas se correlationava con le prognose tanto 
ben como le extension del morbo e como certe classificationes histologic, sed correla- 
tiones in ultra de illos mentionate non esseva absente. Le presentia de symptomas 
constitutional indicava frequentemente un prognose inferior. Le gruppo de patientes 
con morbo de Hodgkin e etates de plus que 45 annos habeva un plus breve superviventia 
que le patientes plus juvene. Feminas con morbo de Hodgkin habeva un plus longe 
superviventia median que homines. Un numero de studios reportava que, ben que le 
superviventia median de feminas esseva plus longe, le superviventias de homines 
monstrava un plus marcate distribution, con comparativemente longe vitas in certe 
casos e brevissime vitas in alteres. 

Le duration e qualitate del responsa al therapia initial se revelava utile como 
criterio prognostic. In le presente serie un superviventia de plus que cinque annos 
esseva constatate pro plus que un medietate del patientes qui remaneva in remission 
durante al minus un anno post le tractamento initial. Un incomplete responsa al 
therapia initial, un prompte recidiva, o un extension del morbo tosto post le tracta- 
mento esseva signos disfavorabile. 
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ACETYL-DIGITOXIN (ACYLANID): RAPID DIGI- 
TALIZATION AND MAINTENANCE BY ORAL 
ADMINISTRATION * 


By Istpor C. M.D., F.A.C.P., R. BurGner, M.D., and 
NorMAN A. Davin, M.D., Portland, Oregon 


ACETYL-DIGITOXIN * is the most recently introduced cardiac glycoside 
undergoing clinical scrutiny. Chemically, it is unique in being the first pure 
crystalline glycoside produced by controlled enzymatic degradation of 
lanatoside A to remove only the single glucose molecule and leave intact 
the aglycone-3 digitoxoses-acetyl moiety.t_ Experimentally, Rothlin et al.’ 
and Rothlin and Bircher* demonstrated that acetyl-digitoxin is well ab- 
sorbed from the intestinal tract, reduces the heart rate greatly and is less 
toxic than digitoxin. 

Clinically, it was reported by the European workers Loeffler, Essellier 
and Forster,* Trolliet et al.,° Hausler and Hortnagl® and Heinrich and 
Delius * that this new glycoside is an effective, quick-acting and well tolerated 
digitalis preparation, and that its cardiac effect is more quickly reversible 
than that of digitoxin. They also found acetyl-digitoxin suitable for oral 
use, and pointed out that early toxic signs were manifested first by nausea 
and vomiting rather than by cardiac arrhythmias. Recent reports in this 
country are those of Loeffler et al.,* Zilli and Luisada,® Hejtmancik and 
Herrmann,*® Maher and Pullen ** and Crouch, Hejtmancik and Herrmann.” 

Since acetyl-digitoxin was reported to have some advantages over digi- 
toxin as well as over Cedilanid and Digoxin,*’ we were interested in further 
testing its value in the treatment of the various types of cardiac patients 
available to us. This report includes our trial of acetyl-digitoxin on 26 
hospitalized and 46 ambulatory patients. 


METHOD 


Two studies were planned and carried out. One was done on patients 
with acute cardiac conditions entering the Multnomah County Hospital. 
These were digitalized by oral administration of acetyl-digitoxin with, in 
most cases, an initial dose of 0.8 mg., followed at two-hour intervals by two 
0.4 mg. doses. In the first 15 patients serial electrocardiographic tracings 
were taken before initiating therapy and at two-hour intervals thereafter 
until complete digitalization was achieved. In the remaining cases tracings 
were made before starting acetyl-digitoxin and every three or four days 


* Received for publication December 2, 1955. 
From the Departments of Pharmacology and Medicine, University of Oregon Medical 


School, Portland, Oregon. 
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thereafter. Following digitalization most of these patients were maintained 
on whole leaf digitalis because upon discharge from the hospital they were 
removed from our control and could not be adequately followed. The other 
study was done on ambulatory patients selected from private practice. These 
patients had been previously digitalized by other preparations and were then 
transferred to acetyl-digitoxin for maintenance. 

In addition to management with acetyl-digitoxin, all patients received 
the other standard measures for congestive failure, namely, controlled activ- 
ity, low or restricted sodium diet, and mercurial diuretics. Accessory medi- 
cation, such as ammonium chloride, potassium salt, morphine, oxygen, rectal 
or intravenous aminophylline, etc., was given as indicated. 

The entire group of patients was studied with reference to the following 
points: (1) dosage for adequate digitalization, (2) time required for 
achieving observable therapeutic results, (3) maintenance dosages, and (4) 
toxic effects. 


RESULTS 


Table 1 lists the diagnoses, response to therapy, side effects and other 
data for the 26 hospitalized patients treated with acetyl-digitoxin. The 
average age of this group was 70.6 years; 11 patients were over 80 years 
of age. The sexes were divided evenly. In 21 of the cases digitalization 
was carried out primarily for the treatment of congestive failure; additional 


complications were auricular fibrillation in six, auricular flutter in two, myo- 
cardial infarction in seven, hypertension in nine and hydrothorax with ascites 
in six. Five patients presented no evidence of congestive failure; indica- 
tions for digitalization in these cases were auricular fibrillation in two 
(cases 1 and 13), auricular flutter in one (case 7), Stokes-Adams attack 
in one (case 16) and Laennec’s cirrhosis with ascites and massive edema 
in one (case 19). In the case with the Stokes-Adams syndrome, periodic 
partial heart block was present; the attacks appeared to be due to sudden 
changes in rate—from the rapid rate of sinus tachycardia to the relatively 
slow rate of partial heart block. Digitalization with acetyl-digitoxin pro- 
duced continuous complete heart block at the relatively favorable regular 
rate of 38 to 40 per minute with disappearance of the attacks. In the 
patient with cirrhosis, previously restricted sodium diet and Mercuhydrin 
had produced only moderate diuresis. After digitalization with acetyl- 
digitoxin profuse diuresis occurred, with great improvement in the clinical 
state of the patient. It appears probable that some degree of myocardial 
insufficiency was present and that the diagnosis was obscured by the existing 
cirrhosis with its complications. 

Dosage: Earlier studies ° suggested a dosage of 2.4 mg. of acetyl-digi- 
toxin within 24 hours for complete digitalization. In this study it was 
thought desirable to explore the effect of smaller doses, similar to those 
employed for digitoxin. In most cases the initial dose was 0.8 mg., fol- 
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lowed by 0.4 mg. every two hours until a total of 1.6 to 2 mg. was given. 
Usually this schedule completely digitalized the patient within six to eight 
hours. In a few instances one or two additional doses of 0.2 mg., at four 
to six hour intervals, were required. In an attempt to determine the 
smallest possible dose that might produce adequate digitalization, a total of 
0.8 mg. over a period of 24 hours was administered to each of two patients 
with severe congestive failure. In one of these (case 1) satisfactory digi- 
talization was obtained (the gallop rhythm which had been present disap- 
peared 14 hours after start of therapy); in the other (case 2), the dose 
proved inadequate. In another patient (case 6) pronounced electrocardio- 
graphic evidence of digitalis effect was obtained within three hours of 
administration of 1.2 mg. of the drug (figure 1). In a fourth (case 8) 
apparent overdigitalization (a drop in rate from 140 to 54) was obtained 
four hours after the administration of 1.6 mg. 

For maintenance, previous reports® recommended a daily dose of 0.2 
mg. of acetyl-digitoxin. In the present study it was found that often in 
fully digitalized patients a daily dose of 0.2 mg. produced nausea, and oc- 
casionally vomiting, within seven to 10 days. In some cases as little as 
0.1 mg. daily was sufficient to maintain adequate compensation and to hold 
the apical rate down to 75 to 80 in cases with auricular fibrillation. How- 
ever, in most instances the optimal maintenance dose appeared to be an 
average of 0.15 mg. per day. It was often found convenient to advise the 
patient to take 0.1 mg. and 0.2 mg., respectively, on alternate days. In rare 
instances larger doses (0.2 to 0.25 mg. daily) were required. 

Toxic Effects: Only six of the 26 hospitalized patients complained of 
transient nausea or vomiting during digitalization with acetyl-digitoxin. 
One 86 year old decompensated woman (case 26) received, by error, a total 
dose of 2.4 mg. of the drug within a 21 hour period. Persistent vomiting 
began one hour after the second dose of 0.8 mg. Soon after the last dose 
the heart rate dropped to 50 beats per minute and the electrocardiogram 
showed a 2:1 block, with evidence of digitalis overdosage. She died 28 
hours after initiation of therapy, apparently from hyperkalemia (thera- 
peutic). 

In the ambulatory group transferred to acetyl-digitoxin for maintenance 
therapy, few untoward or toxic effects attributable to the drug were noted. 
A few patients developed nausea and vomiting; in all of these the dosage 
was somewhat larger than the average (0.2 mg. per day after complete 
digitalization had been established). In no instance, however, was it neces- 
sary to discontinue the drug for more than one or two days. In these cases, 
when the medication was resumed on a reduced dose (generally 0.1 mg. 
daily), it was continued without any further untoward effects. Three hos- 
pitalized patients, already digitalized with other preparations, were placed 
on acetyl-digitoxin for maintenance. One of these, a 17 year old girl under 
treatment for subacute bacterial endocarditis, who had been previously 
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maintained on Cedilanid (1 c.c. every 12 hours), was transferred to acetyl- 
digitoxin, 0.2 mg. daily. After four days she developed nausea, vomiting 
and bigeminy which necessitated discontinuance of the drug. The symptoms 
subsided within 24 hours and the patient was then satisfactorily maintained 
on 0.1 mg. daily. 


COMMENT 


Our studies show that the average digitalizing dose for acetyl-digitoxin 
by mouth ranges between 1.6 to 2.0 mg., given preferably in divided amounts 
over a four to six hour period. In rare instances a dose as small as 1.6 mg. 
produced symptoms of overdigitalization (case 8). Based on the present 
study it is suggested that, as a routine, 1.6 mg. of acetyl-digitoxin, in divided 
doses, be administered within the first four to six hours, and that further 
dosage be given only as indicated by the clinical state of the patient; one or 
two additional doses of 0.2 mg. at four to six hour intervals may be required 
for complete digitalization in some instances. This method reduces toxic 
complications to a minimum. For maintenance, an average daily dose of 
0.15 mg. would appear preferable to the previously recommended dose of 
0.2 mg. 

In an attempt to reconcile our experience with that of Zilli and Luisada,° 
who found it necessary to administer much larger doses (2.4 to 3.6 mg.) 
for complete digitalization, the explanation may be found in the longer 
intervals between dosage (four to six hours) employed by those authors. 
That method required a period of from two to four days for total digitaliza- 
tion, as against a total of from six to 10 hours employed in the present study. 
Prompt action was thus achieved with a smaller total dose, due to the short 
latent period of the drug. Since acetyl-digitoxin is more slowly dissipated 
than Cedilanid or Digoxin, it appears to be satisfactory for maintenance 
therapy. 

Thus this new glycoside incorporates the following advantageous fea- 
tures: (1) it is rapidly absorbed on oral administration, has a short latent 
period and acts rapidly; (2) because it is more slowly dissipated than 
Cedilanid or Digoxin, it is suitable for maintenance therapy; and (3) be- 
cause acetyl-digitoxin is more rapidly destroyed than digitoxin, toxic 
symptoms, if they occur, are of shorter duration. 


SUMMARY 


Acetyl-digitoxin, derived by enzymatic cleavage from lanatoside A, 
has been employed by oral administration in the treatment of various types 
of heart disease. Twenty-six hospitalized patients were initially digitalized 
with this drug, and a group of 46 ambulatory patients, previously digitalized 
by other preparations, were placed on maintenance therapy. Because acetyl- 
digitoxin has a short latent period, with rapid onset of action, it was found 
useful for rapid digitalization ; it was given in divided doses, 0.8 mg. initially, 
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followed by two 0.4 mg. doses given at two hour intervals. The results 
were carefully noted by clinical and electrocardiographic observations. In 
most cases a total of 1.6 mg. of acetyl-digitoxin effected satisfactory digi- 
talization within six to eight hours of start of therapy. Few toxic or un- 
toward reactions were encountered, and such as appeared were readily 
reversible by discontinuing the medication for 24 to 48 hours. Nausea and 
vomiting, when they occurred, were generally seen within an hour or two 
of administration of a full digitalizing dose of the drug, while arrhythmias, 
when noted, usually occurred several hours later. Thus the more serious 
toxic effects of acetyl-digitoxin may be prevented by discontinuing the drug 
upon the appearance of nausea and vomiting. For maintenance, an average 
of 0.15 mg. of acetyl-digitoxin per day was found most satisfactory. 
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SUMMARIO IN INTERLINGUA 


Acetylo-digitoxina, derivate ab Lanatosido A per fission enzymatic, esseva usate 
in administrationes oral in le tractamento de varie typos de morbo cardiac. Vinti-sex 
patientes hospitalisate recipeva lor digitalisation initial per iste droga, e un gruppo de 
46 patientes ambulatori, previemente digitalisate per altere preparatos, recipeva lo 
como droga de mantenentia. Proque acetylo-digitoxina ha un breve periodo latente 
sequite per un rapide initiation de activitate, le droga esseva recognoscite como utile 
pro obtener digitalisationes accelerate. Illo esseva admir‘strate in doses dividite: 
0,8 mg al initio, sequite per duo doses de 0,4 mg con intervallos de duo horas. Le 
resultatos esseva cautemente verificate per observationes clinic e electrocardiographic. 
In le majoritate del casos un total de 1,6 mg de acetylo-digitoxina effectuava un grado 
satisfactori de digitalisation intra sex a octo horas post le initio del therapia. Pauc 
reactiones toxic o alteremente indesirabile esseva notate, e illos que appareva esseva 
facilemente reversibile per interrumper le medication durante 24 a 48 horas. Nausea 
€ vomito, in tanto que illos occurreva, esseva generalmente in evidentia intra un o duo 
horas post le administration de un complete dose digitalisante del droga, durante que le 
arrhythmias que esseva notate occurreva usualmente plure horas plus tarde. Assi le 
plus serie effectos toxic de acetylo-digitoxina pote esser prevenite per abstraher le 
droga quando nausea e vomito deveni manifeste. Pro objectivos de mantenentia il 
esseva trovate que un quantitate median de 0,15 mg de acetylo-digitoxina per die 
esseva Satisfactori. 
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PROBABLE INFECTIOUS MONONUCLEOSIS WITH- 
OUT POSITIVE HETEROPHIL AGGLUTINATION 
TESTS * 


By Sipney Letsowirz, M.D., F.A.C.P., New York, N. Y. 


Ir has been the writer’s opinion heretofore that all cases of infectious 
mononucleosis, if properly studied, would reveal positive heterophil ag- 
glutination tests. This statement requires some clarification: from the 
serologic viewpoint a proper study would mean testing for heterophil anti- 
bodies at frequent intervals (preferably weekly) for at least three months 
before the failure to observe a positive test was acceptable. Furthermore, 
the heterophil agglutination tests should include absorption with guinea pig 
kidney and beef cell antigens particularly for titers that are, unabsorbed, 
within the normal range of 1:56 or lower, or within slightly elevated ranges 
such as 1:112 or 1:224. In this way seemingly normal or low titers of 
heterophil antibodies can be detected as the infectious mononucleosis type 
of heterophil antibodies. As a final point of clarification, a positive test 
is defined as one which, at any level of unabsorbed titer, reveals infectious 
mononucleosis-type heterophil antibodies on absorption with the differen- 
tiating antigens, or, in the absence of absorption tests, yields an unabsorbed 
titer of at least 1: 1792 (if serum sickness can be satisfactorily excluded). 
In the years 1948 to 1954 the writer has encountered 51 patients whose 
illnesses were confirmed as infectious mononucleosis with positive heterophil 
antibody tests. Many of these cases have been reported in detail else- 
where.** During this same period three additional cases were suspected 
to be infectious mononucleosis but, despite seemingly careful observations 
and testing, no positive heterophil antibody test was obtained. The present 
report deals with the detailed observations in these three cases. These 
were not the only heterophil-negative cases observed in this period which 
seemed at one time or another to be possible infectious mononucleosis. 
Many such cases were encountered and studied, but in other than these 
three instances another diagnosis was eventually substantiated (viral hepa- 
titis, rickettsialpox, rubella, syphilis, viral pneumonia), except for a group 
of 12 cases which, for want of a definitive diagnosis, has been carried under 
the name of “undefined virus disease” (refer below under ‘“‘Discussion’’). 


REporTs 


Case 14+ A 27 year old female nurse was admitted to Beth Israel Hospital on 
October 5, 1951, because of fever of a week’s duration. Her illness had commenced 


* Received for publication August 8, 1955. 

From the Medical Services of Beth Israel Hospital and Bronx Veterans’ Administration 
Hospital. 

+The author is grateful to Dr. Jay W. Miller for the opportunity to observe this 
patient and to incorporate the data concerning her in this report. 
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on September 29, 1951, with general muscular aches and a fever of 100.4° F. These 
complaints persisted up to the time of admission, the temperature during the week 
having reached a maximum of 102.6° F. She had sustained frequent sensations of 
chilliness but no actual chills. The period was also characterized by marked weak- 
ness and, on the day of admission, severe frontal headache. In the three days 
preceding admission she had received penicillin and Terramycin. Diarrhea occurred 
‘on the day of hospitalization. Appetite was somewhat impaired. There was no 
history of sore throat, gland swelling, photophobia, eye pains, swelling of the eyelids, 
pains in the neck, abdominal pains, jaundice, rash or discoloration of the urine or 
stool. She was a nonsmoker. 

In the past history it was noted that she had had Brill’s disease nine years 
previously. She had no history of allergic disease. 

At the time of admission she appeared acutely ill. Her temperature was 102.6° 
F.; pulse rate, 106; respirations, 24; blood pressure, 100/60 mm. of Hg. No rash 
or petechiae were seen. The pharynx was negative. No enlarged lymph nodes were 
noted. The heart and lungs were normal. The abdomen was negative. No ab- 
normal neurologic findings were noted. 

The temperature was elevated in septic fashion, up to a maximum of 104° F., 
during the first 15 days in the hospital. Repeated blood cultures were sterile. Cul- 
tures of the stool and urine were negative. Results of spinal fluid examination were 
entirely normal. Repeated serum agglutinations for typhoid, paratyphoid, undulant 
and typhus fevers were essentially negative. Repeated agglutination and complement 
fixation tests for rickettsialpox and the other rickettsial diseases were negative. 

On the fifth hospital day, posterior cervical and supraclavicular lymph nodes 
became palpable. On the same day the liver and spleen were palpated. In the 
succeeding days the liver became larger and tender. 

The finding of a lymphocytosis in the peripheral blood, with abnormal lympho- 
cytes on the seventh hospital day, led to the suspicion that the patient had infectious 
mononucleosis. The clinical and chemical evidence of hepatic dysfunction supported 
this diagnosis. 

The results of the hematologic and blood chemical examinations are listed in 
table 1. In table 2 are listed the results of the heterophil agglutination tests. In all, 
11 heterophil antibody determinations (with absorptions in four) were made over a 
course of three and one-half months, including the two months following discharge 
from the hospital. Ten of these tests yielded definitely normal results. Only the 
test performed on November 19, 1951, the fifty-second day of illness, showed a titer 
(1:100) above normal levels. Unfortunately, on this date these antibodies were 
not further tested by absorption with guinea pig kidney and beef cell antigens. 

The patient was treated with bed-rest, symptomatic therapy and the usual diet 
for cases of hepatitis (high in carbohydrate and protein, moderate in fat). In addi- 
tion, Aureomycin was administered orally in dosage of 2 gm. daily from the second 
to the sixth hospital days, and Chloromycetin was given on the ninth and tenth 
hospital days in similar dosage. These had no apparent ameliorating effect on the 
patient’s course. 

Commencing with the sixteenth hospital day (twenty-second day of illness) the 
temperature remained normal except for several transient rises above 100° F. in the 
next two weeks. The patient made commensurate clinical improvement. Her 
appetite and strength returned towards normal. The lymphadenopathy disappeared 
in the fourth week. The spleen and liver remained palpable throughout the period 
of hospitalization, but the liver tenderness gradually disappeared after the fifth hos- 
pital week. The patient was granted bathroom privileges on the twenty-sixth hos- 
pital day and permitted increasing ambulation starting with the thirty-third day. 
She was fully ambulatory after the thirty-seventh day, with no untoward effects, 
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TABLE 2 
Results of Sheep Cell Agglutination Tests in Case 1 


Titer after Absorption with 


No. of Days after 5 
Onset of Illness Unabsorbed Titer 
Guinea Pig Kidney Beef Cells 


nts . these 4 tests dilutions commenced with 1:25; in the other tests dilutions commenced 
with 1:7. 

and was discharged on November 19, 1951, the forty-sixth day of her hospitalization, 
representing 52 days after the onset of her illness. Her course since then has been 
uneventful except for the development of a transient upper respiratory infection, 
accompanied by fever, one month after discharge. 


Comments: The clinical course in this case is entirely consistent with a 


diagnosis of infectious mononucleosis. The single predominant clinical 
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characteristic is fever of a septic type. Reference to figure 1, a compressed 
representation of the temperature course in this case, reveals the following 
information : 

1. The fever is intermittent or quotidian in type*® (daily spikes which 
return to the normal baseline in the interval). In the original temperature 
chart of this patient, there were occasional double spikes in a period of 24 
hours, but for the most part the chart was characterized by single quotidian 
curves. 

2. The duration of the fever was 21 days, with the exception of secon- 
dary rises slightly above 100° F. on the twenty-fourth and twenty-sixth 
days. 

The temperature curve is emphasized because of its similarity to the 
curves of fever in the “septic” type of cases of infectious mononucleosis ob- 
served by the writer.* Their outstanding characteristics are intermittency 
and duration of 21 days or less. 

The data listed in table 1 lend support to the diagnosis of infectious 
mononucleosis. These include the chemical aberrations suggesting hepatic 
dysfunction (in thymol turbidity, cephalin flocculation, Bromsulphalein 
excretion, total cholesterol and serum albumin), and the lymphocytosis 
(maximally 79% on the twentieth day of illness), with many abnormal 
lymphocytes at least as early as the thirteenth day of illness, and possibly 
sooner. 

The writer’s experience with infectious mononucleosis has been generally 
to anticipate the appearance of a lymphocytosis and an outpouring of ab- 
normal lymphocytes in the peripheral blood before the detection of heterophil 
antibodies. Usually the antibodies appear within a week after the blood 
picture becomes suggestive. Therefore, in this case one would have been 
led to expect the positive heterophil antibody test some time in the second, 
third or even fourth week of illness. Yet, study of table 2 reveals that the 
antibodies were sought frequently during this period and not found. It is 
unlikely, although not impossible, that the mononucleosis-type antibodies 
appeared prior to the first test on the tenth day of illness. However, their 
failure then to persist up to the tenth day of illness would seem to rule out 
this possibility. The only period of possibly insufficient serologic study is 
between the forty-second and seventieth days, when only one test was per- 
formed (on the fifty-second day), and, although that titer was the highest 
obtained (1: 100), no absorptions were included in this test. This is a point 
of possible weakness in the study of this case. Absorptions might have 
identified these heterophil antibodies as mononucleosis in type (where they 
had not been present 10 days earlier), and they might have disappeared 18 
days later, as was the experience with the test performed on the seventieth 
day. Nonetheless, the writer tends to doubt this possibility because of the 
hematologic findings so much earlier in the illness, which would lead him 
to expect the antibodies to appear within the first month of illness. 
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Thus, with slight reservation, this appears to be a case of infectious 
mononucleosis without positive heterophil test. 


Case 2. A 28 year old male sheet metal worker was admitted to the Bronx 
Veterans Administration Hospital on March 21, 1953, with the chief complaint of 
chills and fever of 18 hours’ duration. Recent past history had been negative until 
three months prior to admission when, while at work, he experienced for several 
minutes shooting pains throughout his body which left him weak. These pains were 
unaccompanied by chills or fever. One month before admission he noted sudden 
shaking chills and fever, plus drenching sweats. His throat was sore. The symp- 
toms continued intermittently for three days. He was treated with capsules containing 
codeine, aspirin and Phenacetin. The fever subsided after the fifth day. General 
weakness followed for two weeks, after which he returned to work. There were 
no associated respiratory, gastrointestinal or urinary symptoms. He was relatively 
well except for frontal headaches, impaired appetite and questionable weight loss of 
15 pounds until the night preceding admission to the hospital, when he suddenly 
sustained shaking chills and fever with drenching sweats which persisted until morn- 
ing. He complained of pain in all his joints on the night before admission. On the 
afternoon of admission he had another episode of chills and fever. One week before 
he had observed “fever sores” on his lip. He was a nonsmoker. 

There was no history of exposure to tuberculosis, contact with dogs, cats or 
parakeets, or knowledge of having drunk raw milk. He had had distant contact 
with a canary and had observed rats in the vicinity of his house. He had last been 
inoculated against typhoid and paratyphoid fevers in 1945. In 1944 he had had 
malaria while on Bougainville. He gave no history of allergies. 

At the time of admission his temperature was 105° F.; pulse rate, 112 per minute; 
blood pressure, 120/70 mm. of Hg. The patient was an acutely ill, well developed, 
slightly obese white man. Sclerae were not icteric. Conjunctivae appeared normal. 
The fundi were negative. No photophobia was observed. The gums were friable and 
bled easily. The pharynx was injected. Pinpoint-sized white macules were observed 
on the right buccal mucosa and on the mucosa of the right lower lip. Lymph nodes 
were not palpable. The thorax was symmetric. The lungs were clear to percussion 
and auscultation. Examination of the heart was negative except for a sinus tachy- 
cardia. The abdomen was difficult to examine. The tip of the spleen was barely 
palpable. The liver could not be determined as enlarged, but the hepatic area and the 
lower right ribs were tender to percussion. There was no joint swelling. Rectal 
examination was not remarkable. Neurologic examination revealed hyperactive 
deep tendon reflexes, symmetrically; weakness on extreme lateral gaze in either 
direction; bilateral conduction deafness. 

Laboratory Data: Soon after the patient’s admission, laboratory tests revealed 
an essentially normal urine, red blood cell count and hemoglobin. The white blood 
cell count was leukopenic (3,500 per cubic milliliter), with 76% polymorphonuclear 
cells, 20% lymphocytes and no abnormal lymphocytic forms. Both thick and thin 
blood smears were repeatedly negative for malarial parasites. Examination of the 
blood for L.E. cells was negative. Tests for cold hemagglutinins and streptococcus 
MG agglutinins were negative. Stool and urine cultures were negative. Three 
blood cultures were sterile. Stools were free of ova or parasites. Fasting blood 
sugar and urea nitrogen were within normal limits. Blood VDRL was negative. 
Examination of the spinal fluid was completely normal. The chemical tests reflecting 
liver function (see table 3) were normal when performed on the day of admission, 
with the exception that the total cholesterol was low (125 mg.%). Agglutinations 
were negative when tested for brucellosis, tularemia and typhus fever. Repeated 
complement fixation tests for rickettsialpox and Rocky Mountain spotted fever were 
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negative. On March 27, 1953, the eighth day of illness, the following titers were 
obtained as agglutinations against typhoid and paratyphoid organisms: negative to 
typhoid 0; 1:160 to typhoid H; 1:40 to paratyphoid A; 1:80 to paratyphoid B. 
When repeated on June 22, 1953, the following results were obtained: 1:20 to 
typhoid 0; 1:80 to typhoid H. Psittacosis complement fixation (lymphogranuloma 
venereum antigen) was negative. Leptospiral agglutination (icterohemorrhagiae 
and canicola) was negative. 

The first heterophil antibody test was performed on the sixth hospital day. It 
was normal (titer, 1:7). Subsequent repeated tests were all normal, with a titer no 
higher than 1:7 (see table 4). In all, 11 tests were performed from the first until 
the thirteenth week following the onset of the illness. 

in these 13 weeks of observation 17 white blood cell counts were performed (see 
table 3). These ranged from a low of 2,450 on the sixth day of illness to a high 
of 8,100 on the eighteenth day. Noteworthy was the shift from the initial poly- 
nucleosis to a lymphocytosis on the eighteenth day of illness. This lymphocytosis 
was detectable for the next 21 days. At its maximal percentage it was 66 on the 


TABLE 4 
Results of Sheep Cell Agglutination Tests in Case 2 
No. Days 


Date after Onset Unabsorbed Titer 
of Illness 


1953 
March 25 
0 


April 


May 


June 


7 


twenty-fifth day of illness. Abnormal lymphocytes were first detected in the periph- 
eral blood on the sixth day of illness, and reached a maximum of 12% on the thir- 
teenth day of illness. They remained in the peripheral blood for about five weeks. 
Throughout this period the heterophil antibody tests were repeatedly negative. 

The chemical tests employed as indices of liver function showed changes during 
these weeks (table 3). The thymol turbidity rose to a maximum of 17.3 units, 
cephalin flocculation to 4 plus, Bromsulphalein retention to 11% at 45 minutes. The 
serum bilirubin, alkaline phosphatase and proteins remained normal throughout 
the period of observation. 

Clinical Course in Hospital: The temperature was septic, with peaks up to 106° F. 
during the first 10 days of illness. The temperature curve was intermittent in type, 
with single, and occasionally double, quotidian spikes, usually late in the day. The 
pulse rate was relatively slow (between 80 and 100 per minute when the temperature 
was 102° to 104° F.). The fever continued up to levels of 101° F. between the 
eleventh and nineteenth days of illness, defervesced on the twentieth day, and re- 
mained normal on and after the twenty-first day of illness (figure 2). 

On the third hospital day (fourth day of illness) the patient developed palpable 
left posterior cervical lymph nodes, and both the liver and spleen were palpated one 
fingerbreadth below the respective costal margins. The liver was tender. Skin test 
with first strength PPD was negative. On the fifth hospital day a papular, non- 
pruritic erythematous eruption appeared on the lower chest and abdomen, and spread 
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to the face, trunk and upper extremities during the next few days. Originally the 
papules were discrete. They blanched partially on pressure but did not disappear 
completely. By the tenth hospital day the spots had faded, with no pigmentation or 
other evidence remaining. The adenopathy became generalized and more pronounced, 
involving the following areas bilaterally: anterior and posterior cervical, occipital, 
posterior auricular, angular, axillary, epitrochlear, inguinal. Also, one node was 
felt over the right lower medial thigh (Nolan’s area*), and another was palpated 
in the right popliteal area. Also striking was a pea-sized node over the distal medial 
aspect of each arm, about 4 cm. above the elbow joint. The nodes were mostly 
nontender. The adenopathy reached its peak in the third hospital week and then 
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gradually began to subside. At the time of the patient’s discharge from the hospital, 
after 10 weeks of illness, only left posterior cervical and bilateral posterior auricular, 
epitrochlear and inguinal nodes were still felt. 

From the very beginning of his hospitalization this patient was treated as a 
possible case of infectious mononucleosis and therefore was confined to bed, fed a 
diet high in carbohydrate and protein, moderate in fat, and given supplementary 
vitamins. No specific therapy was attempted. Because of a family emergency on 
the twenty-first hospital day the patient was permitted to leave the hospital for 
several days. His temperature remained normal, but on his return to the hospital 
he complained of pain in the right upper abdomen. The liver was tender and 
palpable one to two fingerbreadths below the costal margin. These symptoms grad- 
ually subsided over the course of the next 10 days. The patient was finally ambulated 
at the end of the eighth hospital week, when he was asymptomatic, eating well and 
afebrile. 
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The thymol turbidity at this point was still elevated, but decreasing from its 
previous maximum of 16.8 units. Similarly, the cephalin flocculation had come 
down to 1 plus reaction at 48 hours, and the Bromsulphalein retention was 5%. No 
untoward effects were observed during the 10 days of full ambulation. He was 
discharged in the tenth hospital week, 68 days after the onset of the illness. He 
was advised to convalesce for at least three to four weeks before attempting to 
return to work. The patient was reéxamined on three occasions during the ensuing 
three weeks and no untoward effects were noted, despite a temporary secondary rise 
in thymol turbidity to 17.3 units. 


Comments: The first point that required clarification in the minds of 
those observing this patient was the time of onset of the presenting, acute 
illness. With further observation it seemed unlikely that the symptoms 
antedating the time of hospitalization by one to three months were related 
directly to the acute illness. The failure to substantiate a diagnosis of 
malaria, the relatively rapid appearance and defervescence of the exanthem, 
and the abrupt changes in the extent of the adenopathy and of the hepato- 
splenomegaly, were all points in favor of an illness of recent origin at the 
time of his admission to the hospital. 

The nature of this illness is most likely an infectious mononucleosis, 
despite the repeatedly negative heterophil tests. Another weakness in the 
evidence supporting this diagnosis, from the laboratory standpoint, is the 
low percentage of abnormal lymphocytes observed in the peripheral blood. 
In the writer’s experience, the zone of 10 to 12%, observed in this case, 
begins to separate infectious mononucleosis from other viral diseases in 
which abnormal lymphocytes (virocytes) are observed.’ Usually, higher 
percentages of abnormal lymphocytes are observed in infectious mono- 
nucleosis.* ** This point is merely an indecisive one, rather than an exclud- 
ing one. By the same token, on this basis the results could fit equally well 
with the diagnosis of acute viral hepatitis. The persistently low white 
blood cell counts possibly favor more the diagnosis of viral hepatitis than 
infectious mononucleosis, but this is not a decisive distinction by any means. 
However, despite the evidence for hepatic dysfunction (both on physical 
grounds and by chemical tests), in the writer’s experience its presence 
speaks equally either for infectious mononucleosis or for viral hepatitis. 
The extremely sick state of this patient does not conform to the writer's 
experience with anicteric viral hepatitis (this patient was not jaundiced at 
any time in his illness). The degree of lymph node enlargement observed 
in this patient is uncommon with viral hepatitis. The writer has never 
observed Nolan’s “triangle” of nodes above the knee* in other than in- 
fectious mononucleosis. 

The temperature course conforms to the pattern noted in case 1: a dura- 
tion of almost three weeks and an intermittent type. It suggests the febrile 
course of “septic” infectious mononucleosis. 

Finally, the diagnosis of infectious mononucleosis is supported indirectly 
by the failure to establish any of the other diagnoses that properly enter 
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into consideration. The slight elevation in typhoid O and H agglutinins 
is undoubtedly related to the active immunization in the patient’s past. The 
minimal change in these titers over a period of three months, and the 
similar elevation in titers to paratyphoid A and B. antigens, bespeak a lack 
of etiologic relationship to the patient’s acute illness. 

In summary, the weight of evidence here greatly favors a diagnosis of 
infectious mononucleosis, despite the failure to obtain serologic confirmation. 


Case 3. A 24 year old male clothing salesman was admitted to the Bronx 
Veterans Administration Hospital on February 18, 1954, with the chief complaint of 
weakness and fever of approximately one week’s duration. On February 12, 1954, 
he noted malaise and fever of 103° F. orally, associated with a chilly sensation that 
night. Fever and weakness persisted until the time of admission to the hospital, 
despite parenteral penicillin and oral aspirin and quinine medication during the first 
three days of the illness. The night chilly sensations recurred during the two days 
following onset. Additional symptoms were intermittent frontal headaches ; anorexia; 
nausea following meals; a darkening of the urine but no jaundice or change in the 
color of the stools; a sense of strain of the eyes but no actual photophobia. He 
customarily smoked cigarettes, but ceased completely during this illness because 
of an accompanying “bad taste.” He gave no past history of allergies. In June, 
1952, while serving in the Army in Japan, he was hospitalized for two months for 
acute viral hepatitis with jaundice. 

Physical Examination: Temperature on admission was 100.4° F.; pulse rate, 90 
per minute; blood pressure, 110/70 mm. of Hg. The patient was an acutely ill, obese 
young man, with flushed face. No jaundice was noted. The tongue was dry and 
coated. The skin was clear. The pharynx appeared normal. No lymph node 
enlargement was noted. The heart and lungs were normal. The abdomen was 
obese. Punch tenderness was elicited in the right upper abdominal quadrant, but the 
liver was not outlined. The spleen was felt one fingerbreadth below the costal 
margin. Neurologic examination was negative. 

Laboratory Data (see table 5): On the day after the patient’s admission the total 
white blood cell count was 7,850, with 66% lymphocytes, of which 30 appeared to be 
abnormal forms. There was no anemia. The urine was free of bile and contained 
normal quantities of urobilinogen. The serum bilirubin was slightly elevated, to 
1.5 mg.%. (A total of 2.6 mg.% was obtained on one occasion in the fourth month 
when the patient was convalescing. At no time was he jaundiced.) The thymol 
turbidity and cephalin flocculation tests were abnormal. Serum alkaline phosphatase 
and proteins were normal. Blood culture was sterile. Stool culture revealed no 
pathogens, and no amoebae were present. No malarial parasites were seen in smears 
of the peripheral blood. Agglutinations against typhoid O and H, brucella, tularense 
and proteus OX 19 were negative at the time of admission and when repeated three 
weeks later. Paratyphoid A and B yielded unchanging agglutination titers of 1: 160 
and 1:40, respectively, on these same dates. 

The chest roentgenogram on the day of admission revealed interstitial thicken- 
ings at both lung bases and an area of increased lucency in the left base. Heterophil 
antibody titer was normal (1:14). Agglutination against streptococcus MG yielded 
a titer of 1:8. Cold hemagglutinin titer was 1:32. When the chest roentgenogram 
was repeated five days later it appeared normal. The heterophil antibody titer re- 
mained normal in the six tests performed during the 30 days of the hospitalization and 
in the 12 tests performed in the subsequent three months (see table 6). The cold 
agglutinin titer rose to 1: 128 when it was repeated in the fourth week in the hospital, 
remained 1:128 when retested at six weeks, eight weeks and nine weeks, and was 
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negative when finally tested at 18 weeks. The streptococcus MG agglutination titer 
did not change essentially when it was examined at similar intervals. 

Course in Hospital: The patient ran a slowly decreasing febrile course (up to 
a maximum of 103° F.) during the first 19 days in the hospital, with gradual de- 
fervescence almost to normal by the end of the tenth hospital day (figure 3). He 
was confined to bed and given a diet high in protein and carbohydrate content, 
moderate in fat. By the tenth hospital day, when his temperature was 100° F., he 
was asymptomatic and was eating normally. The liver area tenderness was no 
longer present but the spleen remained palpable. He was permitted bathroom 
privileges with some ambulation on the sixteenth hospital day. His temperature 
was normal thereafter except for transient rises twice to 100° F., and he suffered 


TABLE 6 
Results of Sheep Cell Agglutination Tests in Case 3 


Titer after Absorption with 


No. of Days after 
Date of Unabsorbed Titer 


Guinea Pig Kidney Beef Cells 


1954 
February 19 
26 


March 3 
9 


no untoward effects. He was discharged for further convalescence on March 19, 
1954, the thirtieth hospital day, representing the thirty-sixth day since the onset of 
the illness. 

He remained at home for two weeks and then gradually resumed his work. 
He noted no untoward effects except for tiring readily by the end of the day. He 
assumed a full day’s work by the end of the third week after discharge from the 
hospital. He felt well thereafter, eating normally and regaining lost weight. When 
he was finally examined on June 18, 1954, there were no abnormal physical signs 
other than a barely palpable spleen. The liver could not be felt and the liver area 
was not tender. 


Comments: A diagnosis of viral pneumonia (“primary atypical pneu- 
monia”’) in this case seems well established, both roentgenologically and 
serologically. The reason for raising the possibility of the additional 
diagnosis of infectious mononucleosis is primarily the finding in the periph- 
eral blood of more than 50% of abnormal lymphocytes. So high a per- 
centage of abnormal lymphocytes is not observed in viral pneumonia or in 
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viral hepatitis, another possible diagnosis. The hepatic dysfunction in evi- 
dence in this case could be an integral part of viral pneumonia, viral 
hepatitis or infectious mononucleosis. Nonetheless, the 18 heterophil ag- 
glutination tests leave no doubt that they were negative. The tests were 
performed with sufficient frequency to permit this conclusion. Also, when- 
ever the titer rose perceptibly, absorption tests were applied. The results 
of these indicate normal Forssman’s antibodies rather than infectious mono- 
nucleosis-type antibodies. The equal absorption by both antigens on the 
forty-second day of illness, when the presumptive titer was 1:28, is occa- 
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sionally observed with Forssman-type antibodies when dealing with low 
titers.° 

The writer again rejects as unlikely the possible objection that the first 
test, performed on the eighth day of illness, might have been too late to 
detect a rapidly declining antibody titer. The writer has never observed 
so precipitous a decline in mononucleosis-type antibodies. 

A fairly weighty case could be made for the diagnosis of acute anicteric 
viral hepatitis, were it not for the hematologic picture and, possibly, the 
positive cold agglutination tests.” The smoking distaste speaks greatly 
in its favor.*"* (The writer had not encountered a case of infectious mono- 
nucleosis with this symptom until the presentation of such a case on January 
13, 1955, at Medical Grand Rounds, conducted by Dr. David P. Barr, at 
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Cornell University Medical School.) The irregular, protracted, low-grade 
fever, the pneumonitis ** and the entire remaining clinical picture are con- 
sistent with the diagnosis of viral hepatitis. If the previous history of 
icteric viral hepatitis is accurate, it merely eliminates one of the two types of 
viral hepatitis from consideration but leaves the other. The negative hetero- 
phil antibody tests are characteristic of viral hepatitis.’ 

Cases of viral pneumonia associated with infectious mononucleosis are 
on record.******* In these few instances the serologic tests have confirmed 
both diagnoses (that is, both cold agglutinin and heterophil antibody tests 
were positive). In such cases the virus of infectious mononucleosis (if 
such be its etiologic agent) is undoubtediy the cause of a viral pneumonia, 
and one infecting agent may be stimulating the appearance of both cold 
hemagglutinins and heterophil antibodies. A pneumonitis unassociated 
with cold agglutinins is occasionally seen in infectious mononucleosis.**” 
l‘inally, it should be recalled that elevated cold agglutinin titers are occa- 
sionally observed in infectious mononucleosis even when no pneumonia is 
detected.****> In the present case we are left with uncertainty only that 
infectious mononucleosis exists. It is clear that a pneumonia was present. 
If we accept the additional diagnosis of infectious mononucleosis for the 
reasons already cited, necessarily it is a case with no positive heterophil 
agglutination test. 

The temperature course in this case (figure 3) does not follow so regu- 
larly the pattern seen in the previous two cases. The magnitude of the 
fever is less. Although it can be characterized as intermittent, it seemed 
to approach normal earlier than in cases 1 and 2. However, this is more 
apparent than real. Actually, a normal temperature was first attained on 
the seventeenth day of illness but not again until the twentieth day. During 
the next five days the temperature exceeded normal by very little, and after 
the twenty-fifth day remained normal. The main differences from the 
other two cases were: (1) first attainment of a normal temperature before 
the end of three weeks of illness; and (2) continued low grade fever in the 
fourth week. 


DIscUSSION 


With few exceptions,”**** the writer has been almost alone in his view, 
expressed heretofore, that all or almost all cases of infectious mononucleosis 
will reveal positive heterophil agglutination tests when properly studied. 
Possible explanations for the abundant reporting of seemingly ‘‘seronegative” 
cases have been presented elsewhere in detail.* 

The three clinical experiences cited in the present report compel the 
writer to reéxamine his views on the matter and to alter them to this extent: 
while we still lack a specific test for infectious mononucleosis (other than 
the heterophil antibody test) and an identified etiologic agent, illnesses occur 
without positive heterophil antibody tests which mimic infectious mono- 
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nucleosis more closely than any other diagnosis. It remains to be seen 
whether these cases of probable infectious mononucleosis are truly infectious 
mononucleosis. The diagnosis in such cases will remain in some doubt 
until the etiologic agent of infectious mononucleosis is identified and an 
unquestioned diagnostic test results. Deficiencies in support of this diag- 
nosis (beyond the failure to obtain positive serologic confirmation) have 
been pointed out where they exist in each of the three cases forming the 
basis for the present report. Nevertheless, in each instance the diagnosis 
of infectious mononucleosis remains as the most likely, albeit not an uncon- 
tested one. 

Several possible explanations have been advanced for the failure to obtain 
serologic confirmation in infectious mononucleosis: (1) the technic of the 
test may be faulty or the tests may not be repeated a sufficient number of 
times; *** (2) the diagnosis of infectious mononucleosis may be incor- 
rect; *** (3) two distinct diseases may exist, one seropositive, the other 
seronegative ; *” °° °° (4) chemotherapy may suppress the production of 
heterophil antibodies; ** (5) development of antibodies may depend upon 
the number of monocytes or abnormal lymphocytes; *” ***? (6) different, 
but related, viruses may be involved; *** (7) occasional individuals may 
be serologically “inert,” meaning that they fail to react to an antigen with 
the usual production of antibodies.*® 

If seronegative cases of infectious mononucleosis do exist, the last two 
suggestions seem to be the most attractive hypotheses. Clinical differences 
between the epidemic and sporadic varieties of this disease recently have 
been stressed by Shubert, Collee and Smith.** In this country epidemics 
are few in comparison with experiences reported from other countries. Also, 
it is generally in epidemics that the so-called seronegative cases are observed. 
This is not a hard-and-fast rule, as is attested by the experiences with the 
three unrelated cases cited in the present report. (A view still held by some 
foreign writers is that the childhood form of the disease, glandular fever, 
is an epidemic, seronegative disease, whereas infectious mononucleosis is a 
seropositive, sporadic adult disease.* ) 

Reference has been made earlier in this paper to 12 heterophil-negative 
cases which resembled infectious mononucleosis but which the writer dif- 
ferentiated from it and finally called instances of an “undefined virus dis- 
ease” (UVD).° A report in 1942 by Blake, Welt and Craige *’ dealt with 
11 heterophil-negative cases which were similar in many respects to these 
UVD cases. In table 7 the outstanding clinical characteristics of these two 
groups of cases are compared with those of the three cases reported herein. 
Many similarities exist among these 26 cases, but in at least three important 
categories the three reported cases differ from the other two groups: (1) 
tests of liver function are positive; (2) a lymphocytosis of high percentage 
exists; and (3) in two of the three cases a high percentage of abnormal 
lymphocytes is observed. Other differences are the prolonged fever and 
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the presence of prostration (in two of the three cases). However, it is 
mainly because of the first set of differences that the writer does not assign 
these three cases to the UVD catch-basket, but rather believes they strongly 
resemble infectious mononucleosis. The more detailed aspects of the dif- 
ferential diagnosis for each of the three cases have already been dealt with 
under the comments following each case presentation. Here it is deemed 
appropriate to point out the resemblances to, and differences from, observed 
groups of heterophil-negative cases which resemble infectious mononucleosis 
in some respects but do not permit a definite diagnosis. 

Accepting, for the present, the premise that heterophil-negative cases of 
infectious mononucleosis may exist, it is important to attempt to establish 
the incidence of such cases. The three cases reported herein as probable 
infectious mononucleosis represent the only ones with negative heterophil 
antibody tests among a total of 54 cases observed during the period 1948 
to 1954. This incidence is 5.5%. It represents a smaller figure than is 
generally represented in the literature, where the extremes usually range 
from 0 to 50%. Elsewhere * the writer has reviewed 22 separate reports 
totaling 1,885 cases of infectious mononucleosis, which included 320 sero- 
negative cases (17%). This is the same percentage recorded by Thomsen 
among 242 cases.** Sohier * has reported three seronegative cases among 
a total of 44 (6.8%), with the application of absorption tests to the quanti- 
tative “reaction of agglutination,” as he terms the presumptive, unabsorbed 
titer. It is quite possible that with routine utilization of absorption tests 
(even at low titers), and with continued testing through the third month 
of illness, this figure for incidence of seronegative cases would decrease and 
approach the 5% figure experienced by the writer. 


SUMMARY 


1. Three sporadic cases of probable infectious mononucleosis, without 
positive heterophil agglutination tests, are described in young adults. These 
represent an incidence of 5.5% seronegative cases among a series of 54. 

2. The diagnostic considerations in each case are presented in detail. 

3. In the first case, dominated clinically by a septic temperature until 
the twenty-first day, the diagnosis of infectious mononucleosis seems assured. 
The failure to obtain a positive heterophil antibody test is obscured only by 
possibly insufficient frequency of testing in the second month of illness and 
by the lack of absorption tests when the titer rose to its maximum of 1: 100 
on the fifty-second day. 

4. The diagnosis of infectious mononucleosis in the second case, simi- 
larly characterized by an intermittent fever of almost three weeks’ duration, 
appears well founded despite the low percentage of abnormal lymphocytes in 
the peripheral blood and the negative heterophil antibody tests. 

5. The third case was characterized by a prolonged, low grade fever 
(25 days) and pneumonia with a rise in cold hemagglutinins. Despite the 
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failure to obtain a positive heterophil antibody test, infectious mononucleosis 
(with viral pneumonia) appears to be the most tenable diagnosis, particularly 
in view of the suggestive peripheral blood picture. 

6. The outstanding clinical data in the three cases are compared with 
those of two other reported groups of heterophil-negative cases which mimic 
infectious mononucleosis in some respects: (1) “undefined virus disease” 
(Leibowitz), and (2) “undescribed infectious exanthem.” * 

7. Of the many possible explanations advanced for the occasional! failure 
to obtain positive serologic tests in infectious mononucleosis, the most at 
tractive hypotheses are: (1) that two different but related viruses exist, 
one associated with seropositive cases, the other with seronegative cases; 
or (2) that occasional individuals with the disease may be serologically 
“inert.’’ The epidemic variety is most often described as the type in which 
the heterophil antibody test is not positive. 

8. The validity of the diagnosis of infectious mononucleosis in sero, 
negative cases still remains to be established with certainty, and will continue 
in some doubt until the etiologic agent is identified and an unquestioned 
diagnostic test results. 


SUMMARIO IN INTERLINGUA 


Durante le annos ab 1948 a 1954 le autor ha vidite 51 patientes con morbos con- 
tirmate como mononucleosis infectiose per positive tests a anticorpore heterophile, 
includente absorptiones con cellulas de renes de porcos de India e de boves. Durante 
le mesme periodo tres casos additional evocava suspiciones de mononucleosis in- 
fectiose, sed nulle positive test a anticorpore heterophile esseva obtenite in despecto de 
apparentemente cautissime observationes. Le presente reporto se occupa principal- 
mente de detaliate observationes in iste tres casos, representante un frequentia de 5.5 
pro cento de casos sero-negative in le serie total de 54 casos. 

In le prime caso, que esseva clinicamente dominate per un temperatura septic 
usque al 21me die, le diagnose de mononucleosis infectiose pareva secur. Le facto 
del absentia de positive tests de agglutination a anticorpores heterophile es obscurate 
in su signification solmente per un possibilemente inadequate frequentia del tests 
durante le secunde mense del morbo e per le absentia de tests absorptional quando le 
titro attingeva su maximo de 1: 100 post 52 dies. 

Le secunde caso esseva similemente characterisate per un febre intermittente de 
quasi tres septimanas de duration. Le diagnose de mononucleosis infectiose pare ben 
fundate in despecto del basse procentage de anormal lvmphocytos in le sanguine 
peripheric e le negative tests a anticorpore heterophile. 

Le tertie caso esseva characterisate per un longe periodo (de 25 dies) de basse 
grados de febre e pneumonia con un augmento de hemagglutininas frigide. In 
despecto del absentia de positive tests a anticorpore heterophile, le plus probabile 
diagnose remane mononucleosis infectiose (con pneumonia virusal), specialmente in 
consideration del character del observationes hematologic in le sanguine peripheric. 

Le plus eminente aspectos clinic del tres casos es comparate con correspondente 
aspectos de altere reportate gruppos de casos heterophilo-negative que mima mono- 
nucleosis infectiose in certe reguardos. Iste gruppos es (1) un serie de 11 casos de 
“non-describite exanthema infectiose,” describite per Blake, Welt. e Craige in 1942, e 
(2) un serie de 12 casos de “non-definite morbo virusal.” describite per le presente 
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autor in 1953. In despecto de multe similaritates inter iste 26 casos, le autor non 
placia le tres casos del presente reporto in le “omnibus” del casos de “non-definite 
morbo virusal” proque illos se distingue in le sequente importante reguardos: (1) 
Tests de function hepatic es positive. (2) Il existe un lymphocytosis a alte procentage. 
E (3) in duo del casos un alte procentage de anormal lymphocytos esseva observate. 

Inter le multe possibile explicationes offerite pro le sporadic absentia de positive 
tests serologic in casos de mononucleosis infectiose, le sequentes es le plus digne de 
attention: (1) Il existe duo differente viruses affin, le un associate con casos sero- 
positive, le altere con casos sero-negative. E (2) il existe certe individuos con le 
morbo qui es serologicamente “‘inerte.” Le varietate epidemic del morbo es describite 
le plus frequentemente como le typo in que le test a anticorpore heterophile non es 
positive. 

Le validitate del diagnose de mononucleosis infectiose in casos sero-negative es 
non ancora securmente establite. Illo debe remaner dubitose usque le agente etiologic 
es identificate, con le resultato del disveloppamento de un non-questionabile test 
diagnostic. 
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MYOTONIA DYSTROPHICA: REPORT OF SIX CASES 
IN ONE FAMILY, WITH AN ANALYSIS OF 
THE METABOLIC DEFECTS * 


By CLaupeE M. Ho.ianp, Jr., M.D.,7 and S. RicHarpson Jr., M.D., 
Birmingham, Alabama 


INTRODUCTION 


Myortonia dystrophica is a familial disorder with multisystem involve- 
ment characterized by myotonia, atrophy of distal muscle components, 
cataracts, frontal baldness and various endocrinopathies. Myotonia, a pro- 
longed muscular contraction, or a delayed relaxation following a voluntary, 
mechanical or electrically initiated contraction, is most pronounced in the 
first contraction following rest and is frequently aggravated by cold. Con- 
versely, it is greatly improved by warmth and progressively diminishes with 
each succeeding contraction. The symptom complex of myotonia has been 
reported following peripheral neuritis, various acute infectious diseases and 
hypothyroidism,’ but is most characteristic of myotonia dystrophica and 
myotonia congenita. 

Ravin’ gives Bell credit for probably the first description of myotonia, 
in 1833. Thomsen, who himself was a victim of the disease, described in 
1876 a form of myotonia which bears his name. This disease was first 
called “myotonia congenita” by Strumpell in 1881, and was accepted and 
established as a clinical entity by Erb in 1886. In 1909 Steinert, and, in- 
dependently, Batter and Gibb, recognized a separate and distinct entity which 
was called “dystrophica myotonia” by Cuschman in 1912." 

The myotonia and muscle atrophy in myotonia dystrophica have a char- 
acteristic pattern, with almost invariable involvement of the abductors of 
the thumb, the muscles of the forearm, the sternocleidomastoids, the facial 
muscles, the quadriceps and the dorsiflexors of the feet. Latent cataracts 
are considered to be a constant feature of this disease.’ A slit lamp ex- 
amination may be necessary to visualize the lenticular opacities which are 
concentrated at the anterior and posterior polar regions of the lens, and 
consist of “small, dust-like subcapsular, iridescent particles,” * which even- 
tually progress to complete lenticular opacification. Frontal baldness, par- 
ticularly in men, is frequent. Various disorders of the endocrine glands 
are almost uniformly found in patients with myotonia dystrophica. The 
most frequently encountered endocrinopathy is seminiferous tubular insuf- 

* Received for publication September 30, 1955. 

From the Department of Medicine, The Medical College of Alabama, and the Medical 
Service, Veterans Administration Hospital, Birmingham, Alabama. 


+ Trainee of the National Institute of Arthritis and Metabolic Diseases of the National 
Institutes of Health, U. S. Public Health Service. 


738 


Is 
: 
ae 
Age 


739 


MYOTONIA DYSTROPHICA 


ficiency, although disorders of the thyroid, adrenal and pituitary glands are 
also seen.** Gastrointestinal disorders with spruelike manifestations have 
been encountered, as well as secondary respiratory involvement with pul- 
monary hypoventilation, anoxemia, cyanosis, and secondary polycythemia.’ 
Cardiovascular abnormalities with irregularities in cardiac conduction are 
not infrequently seen.’*** Oligophrenia is the most frequent cerebral ab- 
normality encountered.*~* 

Myotonia congenita is much rarer and lacks the dystrophic features (1.e., 
muscle atrophy, cataracts, baldness and endocrinopathies) of myotonia 
dystrophica, and is therefore classified separately as a familial cisease of 
muscular contraction in which the muscles usually appear hypertrophic 
rather than atrophic. As cold intensifies many forms of myotonia, the classi- 
fication by Eulenberg and others * of paramyotonia as a separate entity, be- 
cause the myotonia appeared in a group of patients only after exposure to 
cold, has been questioned by some authors."* 

Ravin and Waring * have shown that myotonia dystrophica is trans- 
mitted as a single factor dominant which is modified by anticipation (i.e., 
the onset of the disease occurs at an earlier age in each succeeding genera- 
tion), and by potentiation (i.e., the severity of the disease increases with 
each succeeding generation). They also stated that the disease dies out in 
each family due to the progressive inheritance with sterility in the last 
affected generation. Myotonia congenita is also transmitted as a single 
factor dominant, but lacks the anticipation and potentiation of myotonia 
<lystrophica.’ 

The purpose of the present report is to document a family pedigree with 
six members demonstrating myotonia dystrophica (figure 1) and to report 
certain metabolic and endocrine investigations on one member of the family 
who was extensively studied. We have attempted to answer several ques- 
tions in this particular patient: (1) Is there a common denominator, namely, 
pituitary dysfunction, as a cause of the endocrinopathy seen in patients with 
myotonia dystrophica? (2) Are the endocrinopathies in any way respon- 
sible for the muscular disorders in this condition? (3) Is it possible to 
improve the muscular status by proper therapy of the endocrinopathy ? 


MATERIALS AND METHODS 


Patient 6 (C. B. P.) was studied on the Metabolic Ward of the Bir- 
mingham Veterans Administration Hospital. Patients 1 (C. P.) and 2 
(L. P. R.) were studied at their family farm in North Alabama, and thus 
laboratory investigation was limited. Patients 3 (C. B. T.) and 4 (T. P.) 
died prior to the onset of this study; however, their historical background 
was verified by several members of their family. Patient 5 (H. P.) could 
not be reached by the investigators, but his history was also confirmed by 
several members of his family. 
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The intravenous adrenocorticotropic hormone (ACTH) test was per- 
formed by the method of Jenkins and co-workers,”® in which the 24-hour 
levels of urinary 17-hydroxycorticosteroids and 17-ketosteroids are deter- 
mined on one control day and two consecutive test days. On each of the 
last two days, 20 units of ACTH dissolved in 1,000 ml. of 5% dextrose in 
water are administered intravenously over an eight-hour period. The 17- 
ketosteroids were extracted by a modification of the method of Drekter et 
al.,*" and the colorimetry was performed as in the procedure of Holtorff and 
Koch.** Results are expressed as milligrams per 24 hours. With the use 
of this method in our laboratory, normal values have ranged from 8 to 25 
mg. (with a mean of 15 mg.) per 24 hours for young men. The 17- 
hydroxycorticosteroids were determined by a modification of the method 
of Reddy.** The results reported are averages of duplicate determinations 
and are expressed as milligrams per 24 hours. Normal values in our labora- 
tory have ranged from 1 to 11 mg. (with a mean of 5 mg.) per 24 hours for 
young men. The creatinine content of each urine specimen was determined 
in an attempt to check the accuracy of the collection. In instances where the 
creatinine content was obviously so low as to indicate grossly faulty col- 
lection, the values were discarded. 

The response of the thyroid gland to thyroid stimulating hormone 
(TSH) was determined by administering TSH intramuscularly every 
eight hours for 48 hours. Prior to the test, the circulating level of protein- 
bound iodine (PBI), the thyroidal 24-hour percentage uptake of I*** (RAI), 
and the basal metabolic rate (BMR) were determined. Following the ad- 
ministration of TSH, all of these studies of thyroid function were repeated. 
The serum protein-bound iodine was determined by a modification of the 
method of Barker et al.”° Normal values in this laboratory have ranged 
from 3.5 to 8 gamma %. 

An attempt was made to estimate the functional capacity of the 
interstitial cells of the testes by administering chorionic gonadotropin 
(“A.P.L.” *) intravenously in doses of 5,000 units, dissolved in 1,000 ml. 
of 5% dextrose in water, over an eight-hour period on two consecutive days. 
Twenty-four hour urine specimens were collected daily during the test period 
for determination of the 17-ketosteroid and 17-hydroxycorticosteroid con- 
tent. Chorionic gonadotropin was also given intramuscularly in doses of 
1,000 units daily for a period of three weeks, during which time 24-hour 
urine specimens were again collected for determination of the 17-hydroxy- 
corticosteroid, 17-ketosteroid, creatine and creatinine content. The creatine 
and creatinine values are charted as the percentage of the total 24-hour 
urinary creatinine as creatine and are plotted daily, together with the 24- 
hour urinary 17-ketosteroid values (figure 6). The creatine and creatinine 
were determined by a modification of the method of Lambert.” 


* We are indebted to Dr. J. S. Scanlan, Medical Department, Ayerst Laboratories, for 
the “A.P.L.” used in these studies. 
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Case Reports 


Case 1. C. P. (figure 2), a 45 year old unmarried white male farmer, first 
noticed the onset of weakness of the dorsiflexors of the feet at 22 years of age. Myo- 
tonia, muscular weakness and atrophy have progressively increased, until at the 
present time there is major involvement of the quadriceps, the dorsiflexors of the 
feet, the muscles of the forearms, the sternocleidomastoids and the facial muscles. 
Almost from the onset he noticed marked aggravation of myotonia in cold weather. 


Fic. 2. Photograph of C. P. (case 1). 


The onset of frontal baldness occurred at the age of 34. Libido has been essentially 
absent throughout his life. He has had no visual disturbances. On physical ex- 
amination the blood pressure was 110/80 mm. of Hg; pulse, 72 per minute and 
regular ; respirations, 22 per minute; height, 68 inches; span, 69 inches; pubis to heel 
measurement, 34 inches; weight, 135 pounds. The patient appeared mentally clear, 
alert and codperative. There were frontal baldness, ptosis of the upper lids, and 
atrophy of the sternocleidomastoids and muscles of the forearms, thighs and lower 
legs. He had moderate difficulty in walking. No lenticular opacities were demon- 
strated by routine ophthalmoscopic examination. There was a small nodule in the 
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right lobe of the thyroid, without gross glandular enlargement. The testicles were 
atrophic, measuring 2 by 2 cm. There was a normal distribution of bodily and 
facial hair. His two-hour postprandial blood sugar was 113 mg. per 100 ml.; 
cholesterol, 195 mg. per 100 ml.; urinary 17-ketosteroids, 6.8 mg. per 24 hours; 
17-hydroxycorticosteroids, 3.9 mg. per 24 hours. 

Case 2. L. P. R., a 53 year old married white female, first noted the onset of 
myotonia and muscular weakness at the age of 37. Initially, this consisted of dif- 
ficulty in dorsiflexion of the feet and a tendency for her ankles to be easily “turned 
over.” At the age of 43 she first noticed difficulty in seeing, which became progres- 
sively worse until she had a cataract removed from the right eye at the age of 48. 
She had had a normal menarche at the age of 13, and has had regular menstrual 
periods except during the time of her five pregnancies. The first pregnancy was at 
21 years of age and the last at the age of 38. They terminated by spontaneous abor- 
tion at five, seven, three, three and six months, respectively. The patient’s blood 
pressure was 120/78 mm. of Hg; pulse, 68 per minute and regular; respirations, 22 
per minute; weight, 156 pounds. She was obese, with normal skeletal proportions. 
She appeared to be below average intelligence, but was otherwise alert and co- 
operative. There were ptosis of the upper lids, complete opacification of the left lens, 
evidence of capsulotomy on the right, atrophy of the sternocleidomastoids, and marked 
weakness of the muscles of the forearms and legs. She had great difficulty in walk- 
ing. The exact degree of muscle atrophy was difficult to assess because of the obesity. 
The thyroid was palpable but not enlarged or nodular. The heart, lungs and abdomen 
were within normal limits. The two-hour postprandial blood sugar was 113 mg. per 
100 ml., and the serum cholesterol was 195 mg. per 100 ml. 

Case 3. C.B.T., Sr., the father of the above reported cases, developed symptoms 
of myotonia at the age of 50. It was reported by his relatives that his muscular 
involvement was not so great as that of his two sons or daughter. He had bilateral 
cataracts and frontal baldness. The age of onset of these defects is uncertain. He 
had eight children, three sons and five daughters, three of whom had myotonia 
dystrophica (cases 1, 2 and 6) (figure 1). He reportedly died in 1950 at the age 
of 63 of heart failure. 

Case 4. T. P. was the brother of case 3. It was reported that he developed 
symptoms of myotonia and muscular weakness at the age of 50 and had essentially 
the same degree of muscular involvement as his brother, C. B. T., Sr. He apparently 
did not have frontal baldness or cataracts. He had five children, three sons and 
two daughters, one of whom had myotonia dystrophica (case 5). He died in 1950 
at the age of 60 from unknown causes. 

Case 5. H. P., aged 30, a white male and the son of case 4, reportedly developed 
muscular weakness with myotonia at the age of 20. His muscular weakness and 
atrophy have progressed until at the present time they are somewhat greater than 
is the case with either C. P. (case 1) or C. B. P. (case 6). He does not have frontal 
baldness or cataracts, and he has never had children. 

Case 6. C. B. P. (figure 3), brother of cases 1 and 2 and son of case 4, a 38 
year old unmarried white male farmer, was first admitted to the hospital because of 
abdominal pain of several months’ duration, characterized by epigastric burning 
which was relieved by antacids. For several years he had experienced occasional 
difficulty in swallowing solids. The patient first noted muscular symptoms at the 
age of 25 while he was in the Army. These consisted of myotonia and easy fatiga- 
bility of his lower legs, to such an extent that he was unable to keep up with the other 
men while marching. This muscular weakness and difficulty in relaxation gradually 
progressed to involve the dorsiflexors of his feet, the ocular muscles, with ptosis, and 
the muscles of the forearms, with difficulty in releasing a grasped object. At ap- 
proximately 26 years of age the patient noted that he was developing frontal baldness. 
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There had been a notable lack of sexual desire throughout his life. The patient gave 
a history of a grand mal type of convulsive disorder for about 10 years, occurring 
once every several months to as frequently as several times per week. As a child 
he had had measles, mumps, chickenpox and whooping cough, all without complica- 
tions or known sequelae. He attended school through the sixth grade. His family 
pedigree is shown in figure 1. 

The patient was a well developed, poorly nourished, somewhat apathetic appear- 
ing white male who responded slowly to simple questioning. It was obvious that 


Fic. 3. Photograph of C. B. P. (case 6). 


he had a serious intellectual deficit. The blood pressure was 110/70 mm. of Hg; 
respirations, 20; weight, 135 pounds; height, 66 inches; span, 70 inches; pubis-to- 
heel measurement, 32 inches. The patient had the characteristic facies of myotonia 
dystrophica, with an expressionless stare, bilateral ptosis, and decreased musculature 
in the lower portions of the face and neck, all strikingly similar to case 1. Myotonia 
could not be demonstrated in the facial muscles or in the tongue. He had frontal 
baldness. There were no abnormalities of the extra-ocular movements, pupils or 
retinae. By slit lamp examination there were small, subcapsular particles in the 
anterior and posterior polar regions of the lens which were not interfering with 
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vision. The nasal septum was markedly deviated to the left, and the teeth were 
carious. The patient had a hypoactive gag reflex. There was marked atrophy of the 
neck muscles, particularly the sternocleidomastoids. The thyroid was not enlarged 
or nodular. The thorax was symmetric, and the lung fields were clear to auscultation. 
Fluoroscopic examination of the chest demonstrated that the diaphragms moved only 
approximately one-half inch with respirations. The heart was not enlarged. The 
point of maximal impulse was in the fifth intercostal space in the midclavicular line, 
and there was a normal sinus rhythm and no murmurs. The abdominal museles 
were somewhat weak, and ptosis was moderate while the patient was standing. No 
organs or masses were palpated. There was moderate epigastric tenderness to deep 
palpation. Examination of the genitalia revealed a normal adult male penis. The 
testicles were atrophic, measuring 1 by 2 cm. There was a normal male distribution 
of bodily and facial hair. The prostate was somewhat smaller than normal. There 
was atrophy of the muscles of the thighs and lower legs, with resulting weakness, 
most pronounced in the quadriceps and dorsiflexors of the feet. Muscles of the arms 
and forearms were also weak and atrophic. Myotonia was marked in the adductors 
of the thumb but could not be demonstrated very readily in other muscles. The 
deep tendon reflexes were hypoactive bilaterally. No pathologic reflexes were elicited 
in the neurologic examination. 

Laboratory Results: The urinalysis and blood cytologic examinations were within 
normal limits. The electrocardiogram revealed a heart rate of 68 per minute, a PR 
interval of 0.2 second, and a QRS of .08 second. On serial traces there was a 
transient elevation of the ST segment in the second, third and fourth precordial leads, 
measuring 3 mm. in height in Lead V3. In addition, minimal left axis deviation of 
the QRS complex was noted. An electroencephalogram was considered to be a 
borderline tracing, showing symmetric 8-per-second activity in the occipital areas, 
with no paroxysmal patterns. There were no changes suggestive of a convulsive 
disorder. The level of serum calcium was 9.6 mg. per 100 ml.; serum phosphorus, 
3.4 mg. per 100 ml.; fasting blood sugar, 82 mg. per 100 ml.; serum cholesterol, 163 
mg. per 100 ml. Results of a five-hour glucose tolerance test with simultaneous 
serum potassium determinations were within normal limits. The levels of blood 
urea nitrogen and CO, content, plasma proteins, serum sodium, potassium and 
chloride were within normal limits. The 24-hour urinary follicle stimulating hor- 
mone (FSH) level was 45 mouse units. The spontaneous 24-hour urinary 17-keto- 
steroid level varied from 5.0 to 13.7, with a mean of 9.5 mg., and the 24-hour urinary 
17-hydroxycorticoid level varied from 1.0 to 6.2, with a mean of 3.6 mg. On the 
first day of intravenous ACTH administration the 24-hour urinary 17-hydroxy- 
corticosteroid level rose 5.4 mg. and on the second day 12.6 mg. per 24 hours above 
the control-day level. The 17-ketosteroid level rose 1.2 mg. per 24 hours on the 
first day and 6.6 mg. for the second 24-hour period above the control day level 
(figure 4). This is considered to be a normal adrenal cortical response. Control 
serum protein-bound iodine levels varied from 6.5 to 8.0 gamma per 100 ml., and 
basal metabolic rates ranged from minus 19% to minus 27%. On three separate 
control occasions the 24-hour percentage thyroidal uptake of I**! was 19, 9, 12, and 
15. Following 48 hours of TSH administration on one occasion, the basal metabolic 
rate was minus 24% and the radioactive iodine uptake was 39%. Following 48 hours 
of TSH administration on a subsequent occasion, the level of serum protein bound 
iodine was 8.5 gamma %, the basal metabolic rate was minus 8%, and the 24-hour 
percentage uptake of radioactive iodine was 65. The biologic half-life of a tracer 
dose of [181 was calculated to be very slightly, but not significantly, greater than the 
reported six days for euthyroid subjects. 

Following the intravenous infusion of chorionic gonadotropin (“A.P.L.”), con- 
taining primarily luteinizing hormone activity, the urinary 17-ketosteroid level did 
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not rise significantly on the first day, but a 5.4 mg. per 24-hours increase was noted 
on the second day. On the first day after the two-day intravenous “A.P.L.” admin- 
istration, the 17-ketosteroids rose 13.2 mg., and on the second day 8.6 mg. per 24 
hours above the control-day level. There was no significant change in the 24-hour 
excretion of urinary 17-hydroxycorticosteroids during this time (figure 5). This 
response is interpreted as indicating testicular interstitial cell, rather than adrenal 
cortical stimulation by chorionic gonadotropin. However, localized stimulation of 
the zona reticularis of the adrenal cortex by this tropic substance cannot be excluded. 
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Fic. 4. Urinary 17-ketosteroid and 17-hydroxycorticosteroid response to intravenous ACTH 


During the intramuscular administration of 1,000 units of “A.P.L.” per day for three 
weeks, there was a definite rise in the 24-hour urinary 17-ketosteroid excretion, and 
at the same time there was a fall in the percentage of total creatinine expressed as 
creatine (figure 6). Prior to treatment, the mean 24-hour urinary 17-ketosteroid 
excretion was 10.9 mg., and the mean percentage of total creatinine expressed as 
creatine was 29. During the third week of treatment the mean 24-hour urinary 
17-ketosteroid excretion was 16.5 mg. and the mean percentage of total creatinine 
expressed as creatine declined to 4.2 (figure 6). With no therapy, the urinary 
creatine excretion ranged from 270 to 870, with a mean of 575 mg. per 24 hours. 
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A creatine tolerance test was performed whereby 2.64 gm. of creatine were given 
orally and the urinary output of creatine and creatinine was measured. This was 
compared with control 24-hour urinary creatine and creatinine output, and it was 
observed that 44% of the administered creatine was excreted. 
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The gastrointestinal x-ray series revealed some atonia of the esophagus and an 
ulcer in the pyloric region of the stomach. An x-ray of the chest was within normal 
limits. 

Biopsies * were taken from the right deltoid and right gastrocnemius muscles. 
The biopsy of the deltoid muscle revealed an increase in the number of the sarcolem- 


*We are indebted to Dr. B. M. Hathaway, Chief, Laboratory Service, Birmingham 
Veterans Administration Hospital, for the interpretation of the biopsies obtained from this 
patient. 
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mal nuclei. They were often arranged in chains giving the appearance of fusion. 
There was some variation in staining, some of the cells appearing darker than others. 
The muscle fibers varied in size, some being definitely smaller than others (figure 7). 
Both the gastrocnemius and the deltoid muscles were similar in appearance. The 
biopsy of the testes showed total absence of the spermatogenic cells and the cells of 
Sertoli. Only the tubular basement membrane and the interstitial cells of Leydig 
were remaining. The latter cells appeared to be somewhat increased in number, 
but it was felt that this was more relative than absolute (figure 8). There was no 
change in the histologic appearance of the testes following three weeks of intra- 
muscular “A.P.L.” therapy. 
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Fic. 6. Urinary creatinine-creatine and 17-ketosteroid response to intramuscular APL. 


Therapy: The patient received intensive therapy for his peptic ulcer, following 
which there was both a clinical and an x-ray remission. Following treatment with 
quinine, in doses of 0.3 gm. three times a day for three weeks, the patient noted 
definite objective improvement in myotonia with no demonstrable effect on muscular 
strength. The same effect was noted with short-term ACTH therapy given intra- 
venously over a period of eight hours on two successive days. Prolonged therapy 
with ACTH or cortisone was not attempted because of the patient’s peptic ulcer. 
There was no demonstrable change in myotonia or muscle strength following 
chorionic gonadotropin or depot testosterone therapy, despite the increased 17-keto- 
steroid excretion and decreased creatine excretion (figure 6). However, there was 
a subjective change in that the patient had an increased sense of well-being. Therapy 
with procaine amide,?* in doses of 0.5 gm. daily for two weeks, resulted in very slight 
improvement in myotonia, with no other demonstrable effects. 
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DISCUSSION 


This reported pedigree of a family in which six members had myotonia 
dystrophica illustrates the dominance as well as the striking potentiation 
and anticipation of this gene. Perpetuation of the disease in this family 
is apparently impossible, as none of the affected members of the present 
generation has been able to have live children. Myotonia and muscle 
atrophy are necessary prerequisites before the diagnosis can be made, and 
consequently are present in all of these patients. Frontal baldness occurred 
in three of the present cases, and overt cataracts were observed in two. One 
other patient who was examined with a slit lamp had small subcapsular 
particles within the lens. All four members of the present generation had 
some gonadal dysfunction. In the three males this was manifested clinically 
by testicular atrophy and absence of libido. An inability to carry a fetus to 
term characterized this dysfunction in the one female patient studied. No 
clinical or laboratory evidence of thyroid dysfunction or disturbance of 
carbohydrate metabolism was observed in any of these patients. 

The low basal metabolic rate repeatedly observed in this study, together 
with the normal radioactive iodine uptake and serum protein-bound iodine 
levels, and the normal response of these indices to TSH administration, 
would add further support to the suggestion that the hypometabolism of 
these patients is generally extrathyroidal.’ The similarity between the 
histologic appearance of the testes in patients with myotonia dystrophica 
and that seen in patients with Klinefelter’s syndrome has been noted in the 
past." The absence of Sertoli cells (figure 8), together with the normal 
rather than increased urinary gonadotropin level in the patient studied, 
provides evidence against the theory * that the Sertoli cells produce a 
hormone which inhibits anterior pituitary gonadotropic hormone production. 
The urinary excretion of 17-ketosteroids was slightly low in both of the 
patients studied, although the only clinical evidence for this was a loss of 
libido. The functional integrity of the interstitial cells of the testes and of 
the adrenal cortex is demonstrated by their response to “A.P.L.” and ACTH, 
respectively (figures 4 and 5). 

These metabolic studies performed on one member of this family provide 
an answer to the questions proposed at the onset: (1) There is no evidence 
to suggest that pituitary dysfunction is a cause of the testicular atrophy 
seen in this patient. (2) There is no evidence to indicate that an endocrino- 
pathy is in any way responsible for the muscular defects in this patient. 
(3) There is no evidence that an increased circulating level of androgens 
or adrenal cortical hormones improved the muscular status of this patient. 


SUMMARY 


1. A family pedigree with six members demonstrating myotonia dys- 
trophica and illustrating the dominance, potentiation and anticipation of this 
gene has been reported. 
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2. Myotonia and muscle atrophy were present in all, gonadal dysfunction 
in four, frontal baldness in three, and cataracts in two of the six patients 
reported. 

3. Metabolic studies performed on one of these patients have indicated 
normal pituitary, adrenal cortical and thyroid function, extrathyroidal hypo- 
metabolism, and a slightly diminished excretion of urinary 17-ketosteroids. 
Histologic examination of the testes in one of the patients revealed semi- 
niferous tubular atrophy, with absence of spermatogenic and Sertoli cells, 
and normal-appearing Leydig’s cells. 

4. There is no evidence to suggest that an endocrinopathy is in any way 
responsible for, or that correction of the endocrinopathy will materially im- 
prove, the muscular defects in this disease. 
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SUMMARIO IN INTERLINGUA 


Es reportate le caso de un familia in que sex membros habeva myotonia dystrophic. 
Iste condition es transmittite per un sol factor dominante, modificate per anticipation 
e potentiation. Le propagation de iste morbo non es un occurrentia usual proque illo 
es characterisate per hereditate progressive con sterilitate in le ultime generation 
afficite. 

Inter le sex patientes del serie hic reportate, omnes esseva characterisate per 
myotonia e atrophia muscular, quatro per dysfunction gonadal, tres per calvitia 
frontal, e duo per cataractas. 

Esseva interprendite un effortio a determinar si un anormalitate endocrin esseva 
responsabile pro le disordines muscular in iste morbo. Studios metabolic revelava 
un hypometabolismo extrathyroide, un levemente reducite excretion urinari de 17- 
cetosteroides, e normal nivellos de 17-hydroxycorticosteroide e hormon folliculo- 
stimulante. Le biopsia testicular revelava atrophia del tubulos seminifere con absentia 
de cellulas spermatogene e cellulas de Sertoli e con cellulas de Leydig de apparentia 
normal. Le glandulas adrenal, le glandulas thyroide, e le testes esseva stimulate con 
adrenocorticotropina, hormon thyroido-stimulante, e gonadotropina chorionic, respec- 
tivemente. Le responsas esseva de typo normal. Therapia a cortisona e testosterona 
non meliorava le stato muscular. 

Nos conclude que il ha nulle indicios a suggerer que un dysfunction endocrin es 
responsabile pro le componente muscular de iste morbo o que le correction del endo- 
crinopathia pote resultar in un melioration significative de illo. 
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CASE REPORTS 


SPONTANEOUS RUPTURE OF MYOCARDIAL ANEURYSM INTO 
THE LUNG WITHOUT HEMOPERICARDIUM: 
REPORT OF A CASE * 


By Leo Weiss, M.D.,+ Dallas, Texas, and THomas G. Price, M.D. 
Fort Worth, Texas 


Asout 5% of the cases of fatal recent myocardial infarction terminate in 
rupture of the heart wall. Ventricular aneurysm following myocardial infarction 
develops in about 10% of cases. However, ruptured cardiac aneurysms are rela- 
tively uncommon. When rupture of a cardiac aneurysm does occur, it is usually 
into the pericardial cavity, although Betsch' reported a hemorrhage which 
“broke” from the pericardial cavity into the left pleural cavity, and, while this 
report was being prepared, a case of rupture of an infected cardiac aneurysm into 
the pleural cavity without pericardial cavity hemorrhage was utilized as a clinico- 
pathologic exercise at the 1955 meeting of The American College of Physicians.* 
No report of a cardiac aneurysm rupturing into the lung and causing hemoptysis 
could be discovered. The following case is therefore reported. 


CasE REPORT 


A 60 year old white male was admitted to the ‘hospital on January 10, 1954. He 
complained of intermittent episodes of severe left flank pain during the previous five 
days. The pain radiated to the umbilicus, was associated with nausea and vomiting 
and required narcotics for relief. 

The past history revealed an episode of renal colic and hematuria with passage 
of a calculus 10 years previously. Four years prior to this admission he had had a 
“heart attack,” at which time he had been hospitalized for a period of four months. 
His blood pressure prior to the “heart attack” was recorded as 180/120 mm. of Hg. 
Details of the episode could not be obtained. 

Physical examination on admission revealed a well developed male in moderate 
distress, with a temperature of 98.6° F.; pulse rate, 90 per minute; blood pressure. 
180/120 mm. of Hg. The left border of cardiac dullness was just outside the mid- 
clavicular line. Rectal examination revealed slight enlargement of the prostate. 

Routine laboratory studies were within normal limits, except for the presence of 
10 to 15 red cells per high power field in the urine. Urine culture on admission was 
sterile. Intravenous pyelography showed a calculus in the distal left ureter, with 
associated ureterectasia and caliectasia. A chest roentgenogram (figure 1) was re- 
ported as showing arteriosclerosis of the thoracic aorta with calcification. 

The pain subsided under symptomatic therapy, and by January 18 he no longer 
required narcotics. Follow-up radiographic studies of the abdomen revealed the 


* Received for publication September 16, 1955. 

From the Area Reference Laboratory, Veterans Administration Hospital, Dallas, Texas, 
and the Department of Pathology, Southwestern Medical College of the University of Texas. 

+ Now Director of Laboratories, Petersburg General Hospital, Petersburg, Va. 
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ureteral stone to be in the same position. On February 1, 1954, roentgenographic 
studies located the stone at the ureterovesical junction. On March 23 a ureteral 
catheter was passed into the left ureter beyond the calculus, in order to dilate the 
ureter. The catheter was removed the same day. On March 24 the patient developed 
a temperature elevation to 104° F. and complained of moderate pain in his left flank. 


Fic. 1. Admission chest roentgenogram. No evidence of aneurysm. 


At that time his white count was 13,100, with 81% neutrophils. The Wintrobe sedi- 
mentation rate was 15 mm. per hour. A urine culture on March 30 showed many 
colonies of Aerobacter aerogenes. The organism, by a disc sensitivity method, was 
resistant to tetracycline and penicillin, and moderately susceptible to streptomycin. 
The patient was placed on penicillin, streptomycin and tetracycline, following which 
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the temperature returned to normal and remained so until April 9. On April 6 he 
was cystoscoped, a ureteral catheter was passed beyond the stone in the left ureter, 
and an unsuccessful attempt was made to extract the calculus, using a stone spiral 
and a Thompson basket. The following day the patient complained of considerable 
pain in the left scrotum. On April 10 antibiotics were stopped. On April 13 cys- 
toscopy showed edema and hyperemia of the trigone. No attempt at ureteral instru- 
mentation was made at this time. The patient was allowed to leave the hospital on 
April 14. A few hours later he developed severe left costovertebral angle pain as- 
sociated with vomiting. He entered another hospital on April 17, where he ex- 
perienced chills and fever, with a daily temperature as high as 103° F. On return 
to this hospital on April 20 he continued to spike a daily temperature elevation despite 
therapy with penicillin and streptomycin. Repeat radiographic study revealed no evi- 
dence of the ureteral calculus on April 21. On April 22 blood and urine cultures were 
reported to contain hemolytic Staphylococcus aureus, resistant to penicillin, strepto- 
mycin and tetracycline, but sensitive to erythromycin. On April 26 he was started 
on erythromycin, 300 mg. four times a day. A urine culture on April 30 was reported 
sterile. During the next two weeks a superficial phlebitis appeared in both forearms 
and in both lower extremities. The patient had a return of chills and fever on May 
6, with recurring episodes until his death. On May 7 the erythromycin was dis- 
continued and the patient was started on oxytetracycline intravenously. On May 7 a 
portable chest x-ray was reported as showing no basic change in either lung field 
since an examination on January 12. Culture of the urine on May 8 grew a moderate 
number of colonies of Aerobacter aerogenes. An electrocardiogram on April 5 was 
reported as abnormal, suggesting subacute anterior myocardial infarction. Repeat 
electrocardiography on April 29 was essentially the same except for absence of the 
R-wave in Lead V3. Chest x-ray on May 19 was reported as showing a left ven- 
tricular aneurysm (figure 2). Retrospectively, this was present on the portable film 
made on May 7. On May 20 a blood culture contained hemolytic Staph. aureus, re- 
sistant to penicillin, streptomycin, oxytetracycline and tetracycline, but highly sus- 
ceptible to erythromycin and sulfathiazole. The patient was started on oral sulfa- 
thiazole on the morning of May 21, but became violently nauseated and vomited, with 
much retching. At 5:00 p.m. he was given intravenous sodium sulfathiazole. At 
6:00 p.m. bright red blood began to come from the patient’s mouth. Within a few 
minutes the patient became extremely pale and markedly dyspneic and began sweating. 
The blood pressure and pulse were unobtainable, and he died within 15 minutes of 
the onset of the hemorrhage. 
AUTOPSY 


Gross: The left pleural cavity contained about 2.5 L. of recently clotted blood. 
The pericardial cavity contained about 20 c.c. of slightly cloudy, light yellow fluid, 
with no blood present. The visceral and parietal pericardia were adherent over a 
rounded area about 4 cm. in diameter anterolaterally near the apex. The heart 
weighed 460 gm. The left ventricle ranged up to 17 mm. in thickness, and the right 
ventricle up to 4 mm. in thickness. At the site of the pericardial adhesions there was 
a well defined, bulging aneurysmal dilatation, the internal diameter of which was about 
4cm. The wall of the aneurysm averaged about 3 to 4 mm. in thickness, and in one 
place an irregular sinus tract formed a communication between the aneurysm and the 
left upper lobe of the lung (figure 3). This tract measured about 2 to 3 mm. in 
diameter. The aneurysm was filled with dark red gelatinous material. The endo- 
cardium, over an area ranging up to 2.5 cm. in width adjacent to the aneurysm, was 
opaque and gray-white. The adjacent myocardium was firm and presented numerous 
opaque, gray-white streaks and areas over a zone about 2.5 cm. from the aneurysm. 
A branch of the left anterior descending coronary artery, leading toward the aneurysm, 
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presented no grossly visible lumen. Elsewhere the coronary arteries were the site of 
a moderately severe degree of arteriosclerosis. The aorta presented moderately se- 
vere arteriosclerosis. The left upper lobe of the lung was adherent to the parietal 
pleura and the pericardium, medially, adjacent to the ventricular aneurysm. The 


pleural surface of the left upper lobe, about 7 cm. from the inferior margin in the 
anterior axillary line, presented a defect about 12 mm. in greatest dimension, with 
reddish brown gelatinous material extending through the defect. The pleura sur- 
rounding this defect had a dark purplish color over an oval area about 8 by 12 cm. 
On section the purple color was due to a subpleural deposit of reddish brown gelatinous 
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Fic. 2. Chest roentgenogram, 5/19/55. Aneurysm of left ventricle. 
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material. The defect in the pleura connected with the cardiac aneurysm by a poorly 
defined tract, filled with reddish brown friable material. The left upper lobe con- 
tained a fairly sharply defined area occupied by reddish brown gelatinous material. 
This area, irregular in shape, measured about 12 cm. in greatest dimension and was 
adjacent to the sinus tract described above. A small amount of reddish brown, semi- 
solid material was present in the bronchial lumina. Elsewhere the lungs presented 
no significant changes. 

The spleen weighed 150 gm. and presented several sharply demarcated infarcts 
ranging up to 2 cm. in greatest dimension. The kidneys contained several abscesses, 
about 2.5 cm. in diameter, which were composed of viscid, gelatinous yellowish tan or 
reddish tan material. One of these ruptured as the capsule was stripped from the left 


__ Fic. 3. Coronal section of heart, pericardium and fused left lower lobe of lung. The 
right ventricle has been opened and the septum removed. The aneurysm and its mural 
thrombus are on the left. The arrow points to the fistula between the left ventricular cavity 
and the lung, which is dark due to hemorrhage. 


kidney. Between the abscesses the kidneys were scarred and contained several cysts 
ranging up to 1.5 cm. in diameter. The prostate was large and boggy and contained 
an abscess 1.5 cm. in diameter. No bacteriologic cultures were made of the autopsy 
material. 

Microscopic: The aneurysm wall consisted predominantly of fibrous tissue con- 
taining a moderate number of fibroblasts and neutrophils. Toward the epicardial 
surface lymphocytes and plasma cells were more conspicuous. The pleura and peri- 
cardium were fused and could be distinguished from one another only with the aid 
of elastic stains. The grossly described fistulous tract was lined by fibrin, precipi- 
tated serum, red cells, neutrophils and nuclear debris. Similar material filled the 
aneurysmal cavity. Near the luminal surface the aneurysm wall contained bacterial 
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colonies made up of clumps of gram-positive cocci. Slightly deeper in the wall an 
area about | high power field in diameter was composed of closely packed neutrophils. 
Toward the edge of the aneurysm the endocardium was thickened by dense fibrous 
tissue and contained foci of hemosiderin-laden macrophages. Toward the center of 
the aneurysm only a few remnants of poorly preserved or necrotic myofibers were 
present, but toward the edge of the aneurysm the myofibers approached a normal 
morphology, though large areas of replacement fibrosis were present, and moderate 
numbers of neutrophils and histiocytes were present in the interstitial areas nearby. 
The surrounding myocardium also presented foci of fibrous replacement. Sections of 
the anterior descending branch of the left coronary artery just proximal to the 


aneurysm revealed the former lumen replaced by several small endothelial-lined spaces. 
The largest of these, about 1 high power field in diameter, was surrounded by con- 
centric rings of poorly cellular fibrous tissue. The intima was composed of fibrous 


tissue which contained foam cells and calcific deposits. The media was markedly thin 
to absent. Section of the lung revealed a recent intrapulmonary hemorrhage which 
distorted the pulmonary architecture adjacent to the aneurysm. The spleen showed 
an early infarction, with thrombotic material and bacterial colonies consisting of 
clumps of gram-positive cocci in a branch splenic artery leading to the infarction. 
The kidneys showed abscesses of the cortex, with one of the abscesses extending into 
the perirenal tissue on the left. Between the abscesses the interstitial areas con- 
tained numerous lymphocytes and plasma cells and moderate numbers of neutrophils, 
usually in poorly defined foci. The grossly noted abscess in the prostate was con- 
firmed by microscopic section. 


Discussion 


The pathogenesis of this unique rupture of a myocardial aneurysm into the 
lung parenchyma, clinically manifested by massive hemoptysis and rapid death, 
is readily reconstructed. The first episode in the chain of events was the “heart 
attack” suffered four years prior to death. At that time the left anterior de- 
scending coronary artery was occluded by thrombosis, with a consequent myo- 
cardial infarction whose exact extent was obliterated by subsequent change. A 
good recovery with healing of the infarct by scar formation followed. This state 
of affairs was terminated by the occurrence of hemolytic Staph. aureus bacteremia 
consequent to ureteral instrumentation, as first demonstrated by positive cultures 
from the urine and blood one month prior to death. The bacteria localized either 
on the scarred endocardium or in the scarred myocardium, the old scar serving 
as a locus minoris resistentiae. Any evidence for deciding whether the infection 
in the heart was originally an endocarditis or a myocardial abscess was obscured 
by progression of the infection. The resulting inflammation and necrosis re- 
sulted in the formation of an aneurysm because the remaining cardiac wall could 
no longer support the blood pressure present. The exact period during which 


the aneurysm formed was not indicated by the clinical history or the pathologic 
findings, beyond the knowledge, gained from chest roentgenogramis (figures 1 and 
2), that it was absent four months before death and present three weeks before 


death, a week following the onset of bacteremia. The process of necrosis of 
myocardium and myocardial scar tissue continued relentlessly until the entire 
myocardium was penetrated. However, the presence of old adhesive pericarditis, 
as a residuum of the four year old myocardial infarction, did not permit the usual 
rupture into the pericardial sac, with consequent hemopericardium and cardiac 
tamponade, but channeled the process through the pericardium and pleura into 
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the lung as a fistula. Once the pressure head of the blood stream reached the 
nonresistant pulmonary parenchyma, a free flow of blood to the bronchi and 
trachea and secondary pleural rupture with hemothorax occurred. The pre- 
terminal vomiting episode probably caused the final mechanical rupture. 

Though the case, as a whole, is unique, the separate elements, except the final 
rupture into the lung parenchyma, are all well known. These elements might 
be considered as myocardial aneurysm, myocardial rupture and myocardial sup- 
purative processes. 

Aneurysms of the heart are fairly common lesions, though their frequency 
was not appreciated until the last two decades. Their exact incidence is difficult 
to ascertain because many—perhaps the majority—are not recognized during life, 
and the incidence at postmortem examination is dependent upon the assiduity and 
the criteria of the pathologist, both of which vary considerably. Wartman and 
Hellerstein * found 35 aneurysms in 2,000 autopsies, an incidence of 1.75%. The 
35 aneurysms were found among 160 infarcts, so that aneurysm occurred in 22% 
of infarcts. This latter figure is much higher than the figures of other au- 
thors,’ ** °° which range about a 10% incidence of aneurysm in myocardial 
infarction. 

The etiology of aneurysms is manifold, though the great bulk of them are 
consequent to coronary artery thrombosis and myocardial infarction. Hall* em- 
phasized this relationship as early as 1903. Parkinson, Bedford and Thomson ° 
estimated that 85% of aneurysms follow coronary occlusions. Scherf and Boyd * 
emphasized the importance of large myocardial infarctions, and Wartman and 
Souders ® found aneurysms more frequent when the full thickness of the myo- 
cardium was involved. Hall’ quoted a case of Goodhart’s secondary to a 
gumma of the myocardium, a case of Kundrat’s secondary to a myocardial ab- 
scess, and one of Legg and Groom’s due to trauma. Parkinson, Bedford and 
Thomson ° and, more recently, Caplan and Sherwood,”° in addition refer to cases 
secondary to rheumatic and congenital heart disease. Jones and Tilden ™ 
described a ruptured tuberculous myocardial abscess in an 11 year old girl. 
Moyer and Hiller ** described an erosive aneurysm in a case of subacute bac- 
terial endocarditis. 

The incidence of cardiac rupture is difficult to determine. Three decades ago 
Krumbhaar and Crowell ** collected 623 case reports from the literature and 
added 22 cases of their own. Wartman and Hellerstein,? in their series of 2,000 
consecutive autopsies, found seven cardiac ruptures. 

The etiology of cardiac rupture, as of aneurysm, is manifold, but the great 
bulk of ruptures are also secondary to myocardial infarction, most often during 
the second week of the disease. When rupture occurs after the third week it is 
usually secondary to a new infarct or to a complication. Wartman and 
Souders ° implicate full thickness infarcts in the pathogenesis of rupture, as they 
did in the pathogenesis of aneurysm. Wessler, Zoll and Schlesinger,*® in 20 
cases of cardiac rupture, found a recent thrombus and infarct in each case, and 
attributed their high incidence of recent thrombosis to the accuracy of the injec- 
tion technic used. Other causes of rupture are known; these include gumma,” 
tuberculosis,?2 echinococcus infection,’ subacute bacterial endocarditis,’* meta- 
static cancer ** and myocardial abscess.** **-** 

Aneurysms may rupture, though, rather surprisingly, no such event is re- 
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corded in the larger of the modern series of aneurysms.* ** #*** Hall" in 1903 
did report 15 ruptures in 80 aneurysms. Though he did separate dilatation of 
the ventricle from aneurysm, the exact nature of his aneurysms is, unfortunately, 
not clear. Most of the larger series of ruptured hearts do include ruptured 
aneurysm. Benson, Hunter and Manlove ** noted four aneurysms in 34 rup- 
tured hearts. Beresford and Earl* noted four aneurysms in 46 ruptures. 
However, most of the reports refer to but one or two cases." ® * ** 

One of Betsch’s cases was that of an aneurysm which, four months after an 
acute infarct, ruptured into the pericardial cavity “and from there broke into the 
left pleural cavity.” The latter contained 2,500 c.c. of blood, but the lung 
parenchyma was not involved. 

The third element in this case, namely, suppurative processes of the myo- 
cardium, is considerably less frequent than the others. Saphir,** in his review 
of myocarditis, encountered 32 abscesses of the myocardium all apparently mul- 
tiple, microscopic in extent and associated with pyemia. Flaxman ** found 29 
myocardial abscesses in 14,160 autopsies. Most, if not all, were microscopic. 
Twenty-three were due to Staph. aureus. Seven were associated with osteo- 
myelitis, and seven with subacute bacterial endocarditis. None was associated 
with urinary tract infection. 

Some abscesses have been associated with infarcts. Thus, Cossio and Ber- 
consky *° described a 64 year old female with pneumococcal bronchopneumonia 
who died 18 days after an infarct. The abscess ruptured into the pericardial 
cavity but the chambers remained intact. They also quoted an unavailable mono- 
graph by Castillo in which abscesses were found in an area of old infarction in a 
case of bronchopneumonia. 

Miller and Edwards *° described a 76 year old male with an acute infarct of 
the posterior wall of the left ventricle with superimposed abscess formation from 
which Escherichia coli was cultured. The organisms were presumably derived 
from a pyelonephritis. None of the above cases was associated with rupture or 
aneurysm formation. 

A number of reports of suppurative processes of the myocardium associated 
with rupture are available. Krumbhaar and Crowell ** found that three of 623 
ruptured hearts reported in the older literature were secondary to abscesses but, 
unfortunately, no details are given. Tedeschi, Stevenson and Levenson ™ re- 
ported two abscesses secondary to Staph. aureus bronchopneumonia associated 
with acute infarction. The first case presented rupture into the pericardial sac. 
Gladden * collected nine cases and described a tenth. His case was that of a 
child with staphylococcal sepsis, primary in the left knee, with a myocardial ab- 
scess near the coronary sulcus leading to rupture and pericardial hemorrhage. 
All were clinically silent until sudden death occurred. Some of the collected 
cases are somewhat questionable. The earliest case described by Haddon * 
was in a six year old girl with sepsis and rupture of the posterior wall of the 
left ventricle, but the actual presence of a myocardial abscess was not proved. 
Davenport ** noted that two of 92 ruptured hearts were associated with myo- 
cardial abscess. 

Brown and Evans * reported a case quite similar to the present one except 
that rupture was limited by the pericardium. Their patient had a perinephric 
abscess from which Streptococcus viridans, Staph. albus and Esch. coli had been 
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cultured. The heart was the site of the aneurysm, 5 cm. in diameter at the apex 
of the left ventricle, whose lumen communicated with that of the left ventricle 
through a | cm. orifice surrounded by dense calcium. Clusters of cocci were 
present in the ruptured aneurysm and in the pericardial sac. 

In the recent Cabot case No. 41311 ** a 47 year old male, four years following 
an anterior myocardial infarction, had onset of recurrent fever. During his ill- 
ness alpha hemolytic streptococci were abundant in cultures from a diffusely 
reddened pharynx, and subsequently beta hemolytic streptococci were obtained by 
marrow culture. Left chest pain became prominent, and evidence of fluid in 
the left pleural cavity appeared. At thoracentesis, 800 c.c. of bloody fluid were 
obtained which, on culture, revealed beta hemolytic streptococci that, in contrast 
to the organisms obtained from the marrow, were not inhibited by antibiotics. 
Further aspirations revealed bloody fluid, and the patient died suddenly about 10 
weeks after onset, during a thoracentesis. The autopsy revealed 2,500 c.c. of 
hemorrhagic fluid in the left pleural cavity. The presence of fibrin was con- 
sidered to indicate infection of the hemothorax. At the left ventricle apex an 
aneurysm was lined by a mural thrombus, and a perforation of the ventricle was 
present in this area. The perforation, because of pericardial obliteration, ex- 
tended directly into the left pleural cavity. Though no bacteria were demon- 
strated, the presence of fibrin and polymorphonuclear leukocytes in both the 
mural thrombus and the aneurysm wall was considered to indicate infection. 
The rupture was felt to be a slow leak, probably impeded by the pressure of the 
bloody pleural fluid, rather than massive and sudden. 


SUM MARY 


A unique cause of hemoptysis—rupture of the heart into the parenchyma of 
the left lung—is reported. The unusual pathogenesis of this lesion, involving old 
myocardial infarction, myocardial aneurysm and myocardial abscess secondary to 
urinary tract infection, is described. The literature relevant to each of the fea- 
tures in this case is reviewed. 


SUMMARIO IN INTERLINGUA 


Le presente reporto concerne un masculo de 60 annos con un causa unic de 
hemoptysis. Le pathogenese de iste lesion involveva un quadrienne infarcimento 
myocardial sinistro-ventricular. Post catheterisation ureteral in le tractamento de 
un calculo, il occurreva un infection del vias urinari per le hemolytic Staphylococcus 
aureus. Bacteremia eveniva, con subsequente localisation del bacterios in le cicatri- 
sate endocardio o in le myocardio. Le resultante inflammation e necrose minava 
le resistentia del pariete ventricular e un aneurysma se disveloppava al minus tres 
septimanas ante le exito mortal. Le continue necrose del myocardio e del histos 
cicatricial resultava in le complete penetration del myocardio. Tamen, un ancian 
pericarditis adhesive (un residuo del infarcimento myocardial) non permitteva le 
occurrentia de hematopericardio, e le processo esseva canalisate via le pericardio e 
le pleura a in le parenchyma pulmonar. Le pression del fluxo sanguinee in le 
parenchyma pulmonar causava un libere fluxo de sanguine a in le arbore tracheo- 
bronchial, con le subsequente manifestation de massive formas de hemoptysis. Un 
secundari ruptura pleural causava simultaneemente le occurrentia de hemothorace. 

Le caso in su totalitate es unic, ben que omne su elementos basic es ben cognoscite. 
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Iste elementos—aneurysma myocardial, ruptura myocardial e suppurative processos 
myocardial—es discutite in detalio insimul con le pertinente litteratura. 


. Betsch, W. F.: Cardiac aneurysm with spontaneous rupture, Am. Heart J. 30: 567-572, 
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JAUNDICE ASSOCIATED WITH THE ADMINISTRATION OF 
SODIUM P-AMINOSALICYLIC ACID: REVIEW OF THE 
LITERATURE AND REPORT OF A CASE * 


By Witu1am E. Betvamy, Jr., M.D., H. Pace Mauckx, Jr., M.D., Gorpon R. 
Hennicar, M.D., and Mitton Wicop, Richmond, Virginia 


To date there have been 27 reported cases of jaundice attributed to the oral 
administration of para-aminosalicylic acid (PAS or sodium p-aminosalicylic acid) 
used in the treatment of tuberculosis.‘-** Of these cases, only four have been re- 
ported in the American literature. **** In this entire group of cases only one 
has come to autopsy, with the pathologic changes in the liver described.’ 

In view of the wide use of this drug at the present time, we feel it worth 
while to report a case of jaundice developing in a patient with miliary tubercu- 
losis while on PAS therapy. We believe the jaundice in this case to be due to 
hepatitis which occurred as an untoward manifestation during the course of 
therapy. 

It would seem that, due to the paucity of reported cases of liver damage at- 
tributed to PAS therapy in the American literature, it is of great practical value 
to emphasize to the physicians employing PAS this inherent danger in its ad- 
ministration. After reviewing the cases so far reported, we believe that the 
clinical course is in many instances sufficiently characteristic to afford the physi- 
cian ample opportunity to suspect this complication and possibly to forestall more 
serious sequelae. 

Pathology, Medical College of Virginia, 
Richmond, Virginia. 
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REPORT 


A 23 year old Negro female was admitted to St. Philip Hospital on August 1, 
1954. She complained of weakness of the left upper and lower extremities of five 
weeks’ duration. Seven weeks previously, at which time she was eight months’ preg- 
nant, she had developed left frontal headache which progressed in severity. Five 
weeks prior to admission she developed weakness of the left side of the neck which 
spread downward to involve the left upper and lower extremities, and this weakness 
progressed to almost complete paralysis. She noted numbness over the left side of 
her body. During this period frequent spells of vomiting occurred consisting of par- 
tially digested food. She delivered a six-pound infant at home two weeks later with- 
out any apparent complications. Six days following delivery she noted the onset of 
twitching of the left side of the face and extremities. This became clonic and was 
associated with loss of consciousness and tongue biting. She became weak and un- 
able to walk and developed lethargy four days before admission. 


Fic. 1. Liver. Shows gross wrinkling and “nutmeg” appearance. 


Past medical history revealed head trauma six months previously. This was as- 
sociated with loss of consciousness. Family history and review of systems were non- 
contributory. There was no known history of contact with tuberculosis. 

Upon physical examination the general appearance was that of a lethargic female 
appearing acutely ill but in no pain or distress. Blood pressure, 120/70 mm. of Hg; 
pulse, 100; respirations, 18/min.; temperature, 103° F. orally. The skin was hot, 
dry and without lesions. There was no significant lymphadenopathy. The pupils 
were equal, with no icteric tinge to the sclerae. Funduscopic examination revealed 
papilledema on the left, with some dilatation of the retinal veins bilaterally. There 
was no nuchal rigidity. The chest revealed decreased tactile fremitus, decreased 
breath sounds, and increased dullness on the left posteriorly and laterally up to the 
fourth intercostal interspace, and coarse rales over the lower one-half of the chest. 
The heart was enlarged to the right by percussion but was otherwise negative. The 
liver was noted to be enlarged three fingerbreaths below the right costal margin; it 
was soft and nontender. No other organs or masses were palpable. The neurologic 
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examination revealed lethargy, but the patient was oriented. There was a horizontal 
and vertical nystagmus, left central facial weakness, left palatal weakness, decreased 
gag reflex, and protrusion of the tongue to the left. There was marked weakness of 
the left leg and arm. The sensory system seemed to be intact. There were increased 
deep tendon reflexes on the left and sustained clonus on this side. 

Initial Laboratory Data: Hemoglobin, 11.6 gm.; white blood cells, 7,300; urinaly- 
sis: specific gravity, 1.015; albumin, 1 plus; sugar, negative; microscopic: many finely 
and coarsely granular casts, occasional hyaline cast, occasional white blood cell. 

The patient was admitted on the neurosurgical service and started on crysticillin, 
300,000 units twice a day, streptomycin, 0.5 gm. twice a day, and Dilantin, 0.1 gm. 
three times a day. On August 4 ventriculograms were done because of the possibility 


Fic. 2. Brain. A focal area of tuberculous necrosis (tuberculoma) is seen in the 
white matter of the frontal hemisphere. 


of a tumor involving the right parietal lobe or a brain abscess; these revealed normal 
filling of both ventricles with air and no displacement. A chest x-ray showed slight 
generalized cardiac enlargement with a minimal left pleural effusion. There was 
prominence of the bronchovascular markings throughout, with fine mottled infiltra- 
tions in both lung fields. There was significant enlargement of the liver and spleen 
by x-ray examination. At this point, miliary tuberculosis was considered a strong 
possibility. Streptomycin was increased to 2 gm. a day, PAS, 8 gm. a day, and INH, 
200 mg. a day. 

On August 7 the patient was transferred to the medical service and streptomycin 
was decreased to 1 gm. a day and PAS increased to 12 gm. a day; INH was main- 
tained at 200 mg. a day. During this period the temperature ranged up to 103° F. 
daily, following which there was a gradual lysis to a level of 99° to 100° F. A thora- 
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centesis was done, with removal of 10 c.c. of yellow turbid fluid which clotted rapidly. 
Protein content was 5.3 gm.; no acid-fast bacilli were found on culture. Skin tests 
for histoplasmosis, coccidioidomycosis and blastomycosis were negative. Old tuber- 
culin 1:1000 was positive 1 plus after 48 hours. Serum bilirubin on August 9 was 
0.6 mg. %. Thymol turbidity was 5 units. Serum protein was 7.4 gm. total, with 
albumin, 2.5 gm., globulin, 5.9 gm.; cephalin flocculation was 3 plus. Bone marrow 
revealed no acid-fast organisms and no inclusion bodies. Three sputums, three gas- 
tric washings, one urine and one sternal marrow revealed no acid-fast bacilli on cul- 
ture. Sputum culture for fungi revealed Candida albicans on three occasions. Four 
blood cultures revealed no growth. Spinal fluid obtained during ventriculograms 
was normal. 


As 
Fic. 3. Liver. Focal necrosis of caseous character and showing tuhercle formation 
of the soft type. 


On August 14 the patient had a jacksonian convulsion which began in the left 
hand and progressed to the left shoulder, neck, body, thigh and foot, then ceased only 
to recur in a reverse order. The entire episode lasted approximately 35 minutes. 

During the following few days there was a marked recovery of motor power in 
the left leg, but there was still considerable extensor weakness in the left arm. 

On August 26 a lumbar puncture was done. Pressure was 120 mm. spinal fluid, 
protein, 20 mg.; no cells were seen. Smear was negative for acid-fast bacilli. 

On August 27 the temperature spiked to 103.6° F., and on August 28 it rose to 
104.4° F. There was a constant jerking of the left upper arm. Then on August 30 
there was a generalized maculopapular rash over the face, trunk and extremities, with 
pruritus. At this time all medications were discontinued. Benadryl, 50 mg. every 
six hours, was started. White blood cells, 6,200; polymorphonuclears, 80% ; eosino- 
phils, 8%; lymphocytes, 12%. A voided urine revealed 150 white blood cells. 
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On August 31 the patient complained of nausea and appeared lethargic, but the 
rash seemed to be subsiding. On this date the patient developed a second jacksonian 
seizure. She continued to run a febrile course, and on September 2 INH, 100 mg. 
three times a day, was started again. On September 3 streptomycin, 1 gm. a day, 
was instituted. On September 4 it was noted that the maculopapular rash had pro- 
gressed. The patient was still running fever on September 7, and the rash continued. 
PAS was reinstituted on this date, 12 gm. a day. On September 8 the white blood 
cell count was 21,600, of which 90% were polymorphonuclears, 1% eosinophils and 
9% lymphocytes. On September 9 the temperature was 105° F., and the patient ap- 
peared to be deteriorating, with progression of the rash. On September 10 jaundice 
was noticed with yellow sclerae. The liver was estimated to be down four finger- 
breadths and enlarging. INH was discontinued at this point. On September 11, 500 


Fic. 4. Liver. To the right in the photograph are necrotic liver cells and inflammatory cells. 
The reticulum is intact. To the left are masses of surviving liver cells. 


mg. of Achromycin were given. On September 12 the patient continued to deteri- 
orate, became comatose and died at 10:40 p.m. 

Pathologic Anatomy: The body was that of an emaciated Negro female with obvi- 
ous jaundice. An exfoliative dermatitis extended over the back, neck, axillae and 
arms. Internal examination revealed hydrothorax on the right consisting of 100 c.c. 
of dark amber cloudy fluid; the left pleural cavity was occluded by fibrinous adhesions. 
The heart was soft and flabby but not otherwise remarkable. The lungs weighed 1,600 
gm. and were firm to palpation, with reduced crepitation. The trachea and bronchi 
contained a considerable amount of rust colored viscid fluid. The hilar lymph nodes 
were prominent but contained no calcified areas. On section, numerous tiny yellow 
nodules, averaging 1 mm. in diameter, were found scattered throughout all lobes of 
the lung; rust colored fluid eroded from the cut surfaces. 


: 


CASE REPORTS 769 


The abdominal cavity contained approximately 800 c.c. of dark amber cloudy 
fluid. Fibrinous material was present in the fluid. The peritoneal surface of the 
diaphragm in this area was covered with numerous small white plaques. ‘The spleen 
weighed 250 gm. and was soft, with fibrinous adhesions and small white plaques on its 
surface. The cut surfaces oozed considerable dark red viscid fluid. Multiple sections 
revealed no miliary nodules or other lesions. 

The gastrointestinal system was not remarkable. There was no mesenteric 
lymphadenopathy or calcification. The combined weight of the adrenals was 14 gm. 
The cortices appeared depleted of yellow lipid material. Thyroid, parathyroid and 
pituitary were not remarkable. 

The brain weighed 1,250 gm. Coronal sections revealed a soft necrotic area 
measuring 2 by 1.5 by 1 cm. in the right hemisphere which extended through the gray 


Fic. 5. Lung. A tubercle with giant cells is evident. 


matter to the superior surface (figure 2). A few smaller necrotic areas were found 
in adjacent areas. The adrenal cortex showed lipid depletion. 

The liver weighed approximately 2,000 gm. and was of soft consistency. The 
capsule showed distinct wrinkling, due to the loss of underlying parenchyma. On 
section, the latter presented a pale brown color and was reminiscent of the classic 
“nutmeg liver” (figure 1). The gross impression at autopsy was acute massive ne- 
crosis of the liver. White miliary foci were not obvious. 

The histologic examination revealed caseous “tubercles” in miliary foci scattered 
throughout the lungs, myocardium, kidneys, pancreas, spleen, peritoneal surface of the 
diaphragm, brain and uterus (figure 5). Special staining revealed acid-fast or- 
ganisms in the lung. Numerous sections from various portions of the liver were his- 


tologically studied. In addition to hard and soft tubercles (figure 3), there was ne- 


<3 
4 = 


770 BELLAMY, MAUCK, HENNIGAR, AND WIGOD 


crosis involving all of the lobule. For the most part the entire lobule was affected, 
but occasionally only the central and midzonal parts were involved (figure 4). There 
was bile stasis and scattered bile thrombi were seen. No proliferation of bile ducts 
or ductules was in evidence. Obviously necrotic liver cells, many with acidophilic 
cytoplasm, were detected. Hemorrhage or bleeding into the parenchyma was not a 
histologic feature. No mitoses, multinucleated giant liver cells or other regenerative 
phenomena were noted. The reticulin network was preserved. No fatty change was 
apparent. No evidence of cholangitis or pericholangitis was seen. 

Anatomic Diagnosis: Miliary tuberculosis. Tuberculoma, frontal lobe of brain. 
Acute massive necrosis (acute yellow atrophy) of the liver due to ? sodium para- 
aminosalicylate; ? virus. 


DISCUSSION 


This case appears to represent one of hepatitis developing during the course 
of therapy of miliary tuberculosis. The lesions in the liver in cases of miliary 
tuberculosis thus far reported do not in any way resemble the widespread de- 
structive process seen in this case.** A recent article by Cleve et al. has further 
reviewed the atypical lesions seen in tuberculosis of the liver..* There is again 
no similarity between the lesions encountered by these authors and those that 
occurred in our case. Pathologically the alterations in the liver were not spe- 
cific for any one type of hepatitis. However, the circumstances surrounding this 
case would make one implicate PAS as a highly probable cause of the process. 
An extensive review of the literature concerning the development of jaundice 
during PAS therapy makes this assumption even more valid. 

Where sufficient data have been tabulated these 27 cases seem to exhibit 
certain common characteristics. Prior to the onset of jaundice certain un- 
toward manifestations have regularly occurred. One of these is the abrupt onset 
of hyperpyrexia. In 24 cases the onset of fever was noted to occur at least three 
weeks after PAS therapy was started. Twenty-five of the cases developed skin 
lesions, and this usually occurred a few days after the onset of fever, although in 
five cases the onset of rash occurred on the same day as the fever. The eruption 
was generally of a morbilliform or maculopapular type. It primarily involved 
the upper extremities, face, neck and trunk. In several cases it was generalized. 
Jaundice developed on the twenty-second day of treatment in one case.* All of 
the remaining cases developed jaundice after the twenty-eighth day of treatment. 
and the majority after the thirty-fifth day. In one case the onset was three 
months after therapy was instituted; however, this case was unassociated with 
fever or rash.* From these data there seems to be no direct correlation between 
the quantity of drug administered and the onset of symptoms. Blood counts 
were mentioned in 20 cases and showed a moderate to marked leukocytosis. In 
most instances this ranged from 10,400 to 32,200, although the white blood cell 
count was below 10,000 in four cases. Eosinophilia was noted in 17 cases, being 
6 to 33% of the total white count.® ?* 

Our case seems to share many of the characteristics already mentioned. 

The various states which can result in this type of liver alteration have been 
well discussed by Allen et al., and we believe apply equally well to this case. 
These include tuberculosis, homologous serum jaundice, infectious hepatitis. 
Weil’s disease and toxic necrosis due to a multiplicity of agents. The circum- 
stances in this case, particularly in view of the early favorable response, would 
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still implicate PAS as a highly likely suspect. Unfortunately, this probability 
was not seriously considered during the patient’s hospitalization. We know of 
no reported cases of hepatitis due to streptomycin. INH has been reported to 
cause liver damage in animals in high dosages, but no overt jaundice has been 
reported in the human,”" 

Two articles have appeared in the French literature in which jaundice has 
occurred in a number of patients while on oral or intravenous Na-/-aminosali- 
cylic acid.** *° However, these cases have been attributed to a virus hepatitis, 
and icterus spontaneously subsided despite continuation of therapy. The char- 
acteristics of these cases were different from our own, and no autopsy findings 
were reported. An adequate appraisal of this group of cases is at present dif- 
ficult, if not impossible. 


SUMMARY 


1. A case of hepatitis with clinical jaundice developing in a patient with 
miliary tuberculosis on PAS therapy is presented with autopsy findings. 

2. A review of the literature concerning the development of jaundice at- 
tributed to PAS therapy is presented, along with some of the clinical charac- 
teristics of this condition. 

3. It is suggested that the onset of fever and skin eruption in a patient on 
PAS therapy should arouse suspicion of drug toxicity and the drug be dis- 
continued promptly. 


SUMMARIO IN INTERLINGUA 


Iste communication reporta un caso de hepatitis con ictero disveloppate in le curso 
de un therapia a para-aminosalicylato de natrium (Na PAS) pro tuberculose miliari. 
Es presentate un revista del litteratura. Es signalate que solmente 27 casos de franc 
ictero attribuibile al administration de PAS es reportate in le litteratura, e solmente 
quatro de iste casos se trova in publicationes american. Le presente reporto es le 
secunde que include un description de constatationes post morte. Le patiente esseva 
un negra de 23 annos. Su diagnose esseva tuberculose miliari, e illa esseva tractate 
con streptomycina, hydrazido de acido isonicotinic, e Na PAS. Durante 26 dies le 
responsa al therapia esseva frappante, sed postea le patiente disveloppava subitane- 
emente alte grados de febre e tres dies plus tarde un eruption maculopapular. Dece- 
quatro dies post le declaration del febre e 39 dies post le institution del therapia anti- 
tubercular, illa disveloppava ictero. Le patiente falleva le quaranta-prime die del 
therapia. Le uso de Na PAS esseva interrumpite durante septe dies in le curso del 
therapia. Le autopsia revelava tuberculose miliari. Le hepate habeva suffrite un 
necrose niassive con quasi complete destruction parenchymal. Iste alterationes hepatic 
esseva de character non-specific, sed le aspectos clinic esseva si typicamente represen- 
tative del previomente reportate casos de toxicitate a PAS que nos nos sentiva jus- 
tificate a concluder que il se tracta hic de un caso additional de hepatitis. debite a PAS. 
Casos previemente reportate esseva analysate in detalio, e il esseva constatate que le 
cursos clinic esseva frappantemente simile. 
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EXTRAHEPATIC PORTAL HYPERTENSION (PORTAL VEIN 
THROMBOSIS) DIAGNOSED BY PERCUTANEOUS 
SPLENIC VENOGRAPHY * 


By Hector F. Ropricuez, M.D.,f Bonnet, M.D., and Davip 
RopriGuez-PErez, M.D., Bayamon, Puerto Rico 


HYPERTENSION of the portal circulation develops from obstruction to its flow, 
either within or without the liver. The intrahepatic causes of portal hyperten- 
sion include, among others, such conditions as portal cirrhosis, biliary cirrhosis, 
schistosomiasis and hemochromatosis. The extrahepatic factors are portal or 
splenic vein thrombosis, cavernous transformation of the portal or splenic veins, 
hepatic vein thrombosis and the Cruveilhier-Baumgarten syndrome. 

This communication deals with a case in which the diagnosis of portal vein 
thrombosis as the causative factor of portal hypertension was established prior 
to surgical intervention by percutaneous splenic venography. 

The injection of the spleen with a radiopaque substance is a relatively recent 
procedure, but one that has already gained recognition as being of great help in 
the study of portal hypertension. Abeatici and Campi'* are credited with con- 
* Received for publication February 25, 1955. 


From the Bayamon District Hospital, Bayamon, Puerto Rico. 
+13 Mayor St., Ponce, Puerto Rico. 
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ceiving this technic, which gives excellent visualization of the splenic and portal 
veins. Rousselot? and Ochsner* have emphasized the importance of splenic 
venography in the study of cases of portal hypertension, and recommend its use 
preoperatively before deciding on the type of shunt operation to be undertaken. 

The information gained by percutaneous splenic venography is varied. By 
showing splenic and portal veins as wider than normal, it establishes the presence 
of hypertension of the portal circulation. As illustrated by this case, splenic 
venography indicates whether the obstruction is extrahepatic or intrahepatic. 
The exact caliber of the splenic and portal veins is demonstrated, alerting the 
surgeon to the ideal type of shunt to be performed. Esophageal varices are 
often visualized by this method. Finally, the authors have also used it to es- 
tablish the patency of a portocaval anastomosis postoperatively. 


CasE REPORT 


A 34 year old housewife was admitted to the Bayamon District Hospital, Baya- 
mon, Puerto Rico, on November 21, 1954, because of splenomegaly of one year’s 
duration, associated with weakness and abdominal discomfort. The patient stated 
that she had been well until one year prior to admission, when she noticed diffuse 
abdominal pain and weakness. She was hospitalized in a private clinic and received 
at that time two blood transfusions because of anemia. She then felt well until one 
and a half months before admission, when she had a routine physical check-up and 
was found to have a large spleen and a low hemoglobin. The patient was then re- 
ferred to the Bayamon District Hospital for further studies and treatment. Systemic 
review was otherwise negative. She denied any history of jaundice, melena or he- 
matemesis, any bleeding tendencies, edema or ascites. 

Her past history disclosed that she had undergone two abdominal operations 
eight years previously for gall-bladder disease, the first being a cholecystostomy, fol- 
lowed by a cholecystectomy two weeks later. Her postoperative course was stormy 
and ‘characterized by high fever and chills. Following these surgical interventions 
she had felt well until her present illness. The patient denied any history of Schis- 
tosoma mansoni infection, alcoholism, poor nutrition, hepatitis, exposure to hepato- 
toxic agents or recent trauma to the abdomen. 

Physical examination disclosed a well developed, well nourished woman in no 
acute distress. Her temperature was 98.6° F., her pulse 80, and the respiratory rate 
22. The blood pressure was 110/80 mm. of Hg. Positive physical findings were 
limited to the abdomen, where a large spleen, four fingerbreadths below the left costal 
margin, was felt. The liver was barely palpable on deep inspiratiou.. The rest of the 
physical examination was negative. There were no spider nevi, liver palms, jaundice, 
ascites, edema or evidence of purpura. 

Laboratory studies revealed a red blood cell count of 4,590,000, with 10.5 gm. % 
hemoglobin, and a white blood cell count of 2,600, with 65% neutrophils, 30% lympho- 
cytes, 4% eosinophils and 1% monocytes. The platelet count was 229,000 per cubic 
millimeter. Urinalysis was negative. Repeated stools for ova and parasites, espe- 
cially for Schistosoma mansoni ova, were negative, as was the test for occult blood. 
Rectal biopsy was also negative for Schistosoma mansoni ova. Liver function tests 
showed a 2 plus cephalin-cholesterol flocculation in 48 hours; a Bromsulphalein dye 
retention of 1.3% in 45 minutes (using 5 mg./kg. of body weight) ; thymol turbidity, 
5 units. Serum proteins were 7.2 gm. %, albumin being 4.85 gm. %, and globulin, 
2.35 gm. %. The serum bilirubin was 0.6 mg. %, and the prothrombin time, 18 sec- 
onds, with a control of 15 seconds. 

A bone marrow aspiration was normal. After a barium swallow, which showed 
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no definite evidence of varices, an esophagoscopy was performed. Large esophageal 
varices were found, starting at 22 cm. and being most prominent in the distal end of 
the esophagus. 

A percutaneous splenic venography was then done, using 30 c.c. of 70% Diodrast 
in the procedure, the dye being injected by the subcostal route. 

Figures 1 and 2 show the result of this examination. In figure 1 the splenic vein 
(s.v.) is clearly seen in its ascending portion, but its distal half and the portal vein 
are not visualized. A dilated anomalous vein (0.v.) is seen to arise from the right 


Fic. 1. The splenic vein is of norma! caliber and clearly outlined in the ascending por- 
tion. At its middle third it is joined by a large anomalous vein (0.v.) which extends ob- 
liquely across the abdomen from the right lower quadrant to the splenic area. The distal 
half of the splenic vein and the portal vein are not visualized. The findings are representa- 
tive of an obstruction of the normal pathway of the dye, due to thrombosis of the portal vein 
and adjacent portion of the splenic vein. Collateral pathways to the flow of blood are 
demonstrated. 
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Fic. 2. (three seconds after fig. 1). Some of the dye remains in the splenic vein and in 
the anomalous venous channel. The collateral branches (coll.) are still visualized. The 
right iliac vein (r.i.v.) is seen filled with the injected dye. The study shows the presence 
of a direct pathway between the splenic and the iliac veins through the anomalous vein. 
The portal vein is not visualized. 


lower quadrant of the abdomen, extending obliquely to the left upper quadrant and 
emptying into the splenic vein. Figure 2 shows a film taken three seconds after the 
injection of the spleen. The collateral branches (coll.) are still clearly visualized, and 
the right iliac vein (r.i.v.) is seen filled with the injected dye. This figure demon- 
strates the presence of a direct pathway between the splenic vein and the inferior vena 
cava, through the collateral venous channel described before (0.v.) and the right iliac 


vein. 
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The study was interpreted as representing a portal vein thrombosis, with exten- 
sion of the occlusion to an adjacent portion of the splenic vein. It was felt that the 
patient probably had a pylephlebitis during her biliary system infection years before, 
with chronic portal vein occlusion, which led to extrahepatic portal hypertension. As 


Fic. 3. A normal percutaneous splenic venogram, done in a case of splenomegaly as- 
sociated with chronic myelogenous leukemia. s.v.: splenic vein, p.v.: portal vein, i.h.: in- 
trahepatic portal branches. 


a result of this increase in portal pressure, esophageal varices and congestive spleno- 
megaly had developed. 

For comparison of the usual results obtained in splenic venography, figures 3 and 
4 have been included in this report. . Figure 3 shows the normal caliber of the splenic 
(s.v.) and portal veins (p.v.), and also depicts the intrahepatic portal branches (i.h.). 
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This study was done in a subject with chronic myelogenous leukemia. Figure 4 il- 
lustrates a venogram of a patient with intrahepatic portal hypertension (due to schis- 
tosomiasis mansoni), with greatly dilated splenic and portal veins, and clearly showing 
large esophagogastric varices (g.v.). 


Fic. 4. Splenic venogram of a case of intrahepatic portal hypertension, due to infection 
by Schistosoma mansoni. The dilated splenic and portal veins denote increased portal pres- 
sure. A cluster of esophagogastric varices (g.v.) is seen to arise from the coronary vein. 


After all available information in the case had been presented, surgery was de- 
cided upon and the operation was performed on December 17, 1954. The predicted 
portal vein thrombosis was found. The huge anomalous vessel seen in the venogram 
was found to be a large omental vein which emptied into the splenic vein, as shown 
in figure 1. This venous channel had numerous anastomotic branches to the right 
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abdominal wall and connected with the right iliac vein (figure 2). The spleen was 
found to be enlarged, and there was no evidence of bleeding from the site of the splenic 
puncture. Only a small (1 cm.) area of induration was encountered. The splenic 
vein was of normal caliber. The liver appeared grossly normal, and a biopsy failed to 
show any pathologic changes. The pressure in the splenic vein was 260 mm. of water 
(normal, 180 mm.), and when pressure was exerted on the omental vein it went up 
to 300 mm. 

Because of technical difficulties and the poor condition of the patient, which pre- 
vented a splenorenal shunt as planned, a splenectomy alone was performed. The 
omental vein, a pathway developed in this patient to reduce portal hypertension, was 
left untouched. 

However, on December 21, four days after splenectomy, the patient became dizzy 
and restless, her blood pressure went down, and a rectal examination disclosed the 
presence of tarry stools. Immediately after the examination she had hematemesis. 
A Sengstaken-Blakemore esophageal balloon was inserted immediately and_ blood 
transfusions were given. With this treatment, the bleeding episode was controlled. 

This hemorrhage clearly showed that an increase in portal pressure had occurred 
following operation. It was felt that, as the main escape of portal blood was through 
the previously described omental vein, logically, occlusion of this venous channel had 
also taken place. It is interesting to note that platelet counts done in the first and 
third postoperative days were 310,000 and 264,000, respectively. Thus, no thrombo- 
cythemia could explain the apparent occlusion. 

A second operation was undertaken on December 28, 1954, in an attempt to re- 
duce the portal hypertension. Thrombosis of the omental vein was found. The sur- 
gical procedure consisted of ligation of the left gastric artery and the coronary vein.‘ 
The postoperative course was uneventful, and the patient was discharged on January 
5, 1955, with no recurrence of bleeding. She has been followed in the outpatient 
department and has been found to be doing well. 


Discussion 


Pylethrombosis. (portal vein thrombosis) may be acute or chronic, according 
to the rate of development of the occlusion. It has been generally believed that 
acute pylethrombosis results in death, while chronic occlusion, with its slow de- 
velopment, allows for collaterals to form adequately and the patient survives. 
Child ® has recently shown that the theory that acute occlusion is followed by a 
fatal outcome is not invariably true. In experiments carried out in subjects 
suffering from intra-abdominal malignancies, he has demonstrated that humans 
may also survive sudden and complete occlusion of the portal vein. 

Chronic thrombosis of the portal vein may be caused by various conditions. 
It may develop as a result of alterations in the composition of the blood, as in 
polycythemia vera or when thrombocythemia ensues following a splenectomy. 
It is often associated with stasis of blood in the portal system by intrahepatic 
conditions such as cirrhosis, malignant hepatic lesions or occlusion of the hepatic 
vein ; or by extrahepatic factors such as carcinoma of the pancreas, adhesions or 
enlarged periportal nodes. Other causes include extension of a thrombus from 
branches of the portal vein and conditions injuring this vein, such as trauma to 
the abdomen or pylephlebitis. 

In the case just reported, occlusion of the portal vein by a thrombus probably 
resulted from a pylephlebitis secondary to the biliary infection which occurred 
several years before the onset of portal hypertension. 
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According to Bockus,*® the most common finding in portal vein thrombosis is 
ascites, which was not encountered in this case. Accumulation of fluid, however, 
may be absent in some cases where marked splenomegaly and esophageal varices 
are the outstanding clinical features. As far as the liver is concerned, structural 
changes may be absent, as in this case, although fatty changes, atrophy of liver 
cells, or both, may be present in others. Bockus states that “there is little evi- 
dence to prove that portal thrombosis terminates in ordinary cirrhosis.” 

It is said that extrahepatic block in the portal circulation should be suspected 
whenever an enlarged spleen and esophageal varices are found in a patient show- 
ing no impairment of liver function by laboratory studies. In Puerto Rico, where 
Schistosoma mansoni infection of the liver is so often seen, it is not unusual to 
find the same clinical picture, that is, portal hypertension as evidenced by con- 
gestive splenomegaly and esophageal varices and a relatively normal liver profile.’ 

This clinical picture is explained by the nature of the lesions produced by 
Schistosoma mansoni invasion of the liver. The ova of this parasite are drained 
by the portal system, reaching the intrahepatic branches. Fibrosis about the ova 
occurs, with development of the periportal or “‘pipe-stem” type of cirrhosis. The 
distortion of the intrahepatic tributaries of the portal vein results in portal hyper- 
tension, so often a predominant feature of bilharzial cirrhosis. On the other 
hand, as parenchymal damage may not be extensive, functional decompensation 
of the liver may not be seen. Thus, normal liver function tests are encountered 
in an appreciable number of cases, and physical signs are usually limited to 
hepatosplenomegaly, other liver stigmata being notoriously absent. Because of 
this, the possibility of bilharzial cirrhosis was carefully investigated in our case. 

It was fortunate that splenic venography was performed prior to surgery in 
this patient. Thanks to it, extrahepatic obstruction due to portal vein throm- 
hosis was established as the cause of portal hypertension. It would have been 
disappointing to the surgeon (D. R. P.) to find a thrombosed portal vein after 
electing to do a portocaval shunt. 

As illustrated by this case, the results obtained with splenic venography have 
been gratifying. This technic has been adopted by the authors as a routine diag- 
nostic aid in the study of cases with portal hypertension. Although it has been 
stated by some that severe bleeding from the site of the splenic injection may 
occur, no untoward effects have been observed by us in a series of 20 patients. 
In those who have undergone surgery, no evidence of significant bleeding has 
heen found at the site of the splenic puncture. 


SUMMARY 


1. A case of portal hypertension caused by extrahepatic obstruction (portal 
vein thrombosis) has been presented. The occlusion of the portal vein was at- 
tributed to previous biliary system infection and surgery eight years before. 

2. The diagnosis of extrahepatic obstruction was established preoperatively 
by percutaneous splenic venography. The importance of this new procedure in 
the study of portal hypertension has been emphasized. 

3. The films obtained in the reported case (figures 1 and 2) have been dis- 
cussed. Splenic venograms obtained in a case with normal portal pressure and 
in a subject with intrahepatic portal hypertension have heen presented for com- 
parison (figures 3 and 4). 
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4. The etiology and clinical features of portal vein thrombosis have been 
briefly mentioned. 
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SUMMARIO IN INTERLINGUA 


Es describite un caso de thrombose portal, diagnosticate per percutanee venographia 
splenic ante le tempore del intervention chirurgic. II se tracta del caso de un mena- 
gera de 34 annos de etate con splenomegalia, varices esophagee, e relativemente normal 
tests de function hepatic. Octo annos retro, le patiente habeva habite un operation 
del systema biliari con un tempesttiose curso postoperatori. Venographia splenic non 
monstrava le vena portal, sed illo exhibiva un grandemente distendite vena omental 
e numerose brancas collateral con disbuccamento a in le vena dextero-iliac. Le datos 
esseva interpretate como indicante un thrombose del vena portal, causate per un 
pylephlebitis que habeva occurrite octo annos antea durante un accesso de acute 
cholecystitis. 

Le constatationes preoperative esseva definitivemente confirmate al tempore del 
intervention chirurgic. 

Le causas de pylethrombose es discutite. I] es generalmente recognoscite que le 
suspicion de bloco extrahepatic in le systema portal es justificate quandocunque un 
splen allargate e varices esophagee es trovate in un patiente sin evidentia laboratorial 
de dysfunctionamento hepatic. In Puerto Rico, ubi schistosomiasis de Manson del 
hepate se incontra frequentemente, hypertension portal in combination con un rela- 
tivemente normal profilo hepatic non es un occurrentia inusual. A causa de iste 
facto, le possibilitate del presentia de cirrhosis bilharzial in le caso hic reportate 
esseva excludite solmente post cautissime investigationes. 

Le avantages de venographia splenic in le studio de hypertension portal es sub- 
lineate. Illo pote establir le presentia de hypertension portal per exhibir venas splenic 
e portal de largor plus que normal. Nostre reporto illustra le facto que venographia 
splenic indica si le obstruction es extra- o intrahepatic. Le calibre del venas splenic 
e portal es le base que permitte al chirurgo determinar qual typo de derivation es le 
melior a executar. Varices esophagee es frequentemente visualisate per iste methodo, 
e le patentia de un derivation porto-caval pote esser establite postoperativemente. Le 
resultatos obtenite per iste technica esseva incoragiante. Le technica es satis exempte 
de risco. 
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MILIARY TUBERCULOSIS DEVELOPING DURING PRO- 
LONGED CORTISONE THERAPY OF SYSTEMIC 
LUPUS ERYTHEMATOSUS * 


By Harotp M. Hitt, M.D., and J. D. Krrsuzaum, M.D., F.A.C.P., 
Redlands, California 


A recently published case, reported by Davidson, Fox and Gold,’ described 
the appearance of miliary tuberculosis in a case of systemic lupus erythematosus 
during the course of ACTH and cortisone therapy. This paper presents an 
additional case of miliary tuberculosis developing under the same circumstances, 
and is of particular interest because of its many similarities to the previously re- 
ported one, including the absence of characteristic microscopic lesions of systemic 
lupus erythematosus at autopsy, in <pite of typical clinical findings and the 
aemonstration of L. E. cells. In addition, this case demonstrates several of the 
hazards of prolonged maintenance of therapeutic hypercortisonism, including not 
only miliary dissemination of tuberculosis, but also peptic ulceration of the 
stomach and duodenum, phlebothrombosis, central nervous system effects with 
convulsion and euphoric delirium, the violent effects of too rapid reduction of 
cortisone dosage, and delay in response to ACTH. 


REPORT 


A 57 year old Caucasian widow sought medical assistance on September 26, 1952, 
because of painful joints. She had felt well until two weeks previously, when she 
developed painful, stiff knees and lassitude. In the next few days practically all of 
the joints of both upper and lower extremities became stiff, and two or three would 
be acutely painful at one time. 

The past history revealed no evidence of rheumatism or rheumatic heart disease. 
The general health had been good, and she had experienced no major surgery or 
hospitalization. She had always had a tendency toward respiratory infections with 
chest involvement, leading to pneumonia in 1932 and to severe bronchitis in 1945 and 
1947. On the latter two occasions chest films had shown a constant pattern, with 
clear lung fields and moderate pleural thickening adherent to the flat right diaphragm. 
There had been no symptoms suggestive of peptic ulcer. She had had occasional mild 
attacks of cystitis, treated more or less by herself with sulfonamides. She was having 
no urinary symptoms at the time of onset of her present illness, but the last previous 
date of occurrence and use of sulfonamide is not known. She had had two successful 
pregnancies. She had passed the menopause nine years previously and had had no 
pelvic symptoms since. 

The initial physical examination showed a rather thin woman in moderate distress 
from arthralgia. Her temperature was 98.8°F.; pulse and respiration were not 
remarkable. The posterior pharynx was mildly inflamed on the left. The only ob- 
jective joint change was moderate swelling and tenderness of the right knuckles. 
Motion in the right wrist and one ankle was painful. The heart sounds were not re- 
markable and no murmurs were heard. The lungs were clear to auscultation. The 
liver and spleen were not palpable, and there was no lymphadenopathy. The leuko- 
cyte count was 6,200, with 55% polymorphonuclear cells, 35% lymphocytes, 7% 


* Received for publication January 14, 1955. 
From the Departments of Medicine and Pathology, Redlands Community Hospital, Red- 
lands, California, and San Bernardino County Hospital, San Bernardino, California. 
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monocytes, and 3% eosinophils. The hemoglobin was 11.3 gm.; hematocrit, 42 mm.; 
corrected sedimentation rate, 47 mm. per hour. The urinalysis was normal. 

The patient was given procaine penicillin for the pharyngitis, which subsided in 
a few days. After one week of aspirin therapy for the joint pain there was no im- 
provement, and phenylbutazone, 200 mg. four times daily, was given for one week, 
with moderate improvement. This medication was then discontinued and cortisone 
was administered in a daily dosage of 150 mg. orally, with marked relief of symptoms, 
only slight residual stiffness and soreness of extremity joints remaining. After one 
week of this treatment she was placed on an 800 mg. sodium diet because of a four 
pound weight gain and development of a trace of ankle edema. She continued on this 
program for practically all of the 18 months of her illness, varying the cortisone 
dosage most of the time from 75 to 100 mg. daily, according to the severity of her 
symptoms, 

Two months after the onset of her illness an infected tooth was removed, fol- 
lowed by three days of prophylactic procaine penicillin, 300,000 units daily. Never- 
theless, she promptly developed malaise and sore throat and, a few days later, severe 
pleuritic chest pain on the left, marked dyspnea and fever of 103°F, She was ad- 
mitted to the Redland Community Hospital in this condition on November 25, 1952, 
where she remained for 10 weeks. 

Physical examination revealed a tooth socket filled with a yellow-gray exudate, 
splinting of the left chest from pleuritic pain, and a few fine moist rales at both 
posterior lung bases. X-ray films of the chest showed a shaggy pleural reaction 
over the left diaphragm and obliteration of the right costophrenic angle. The lung 
parenchyma and cardiovascular silhouette were not remarkable. The leukocyte count 
was 9,000, with 81% polymorphonuclear cells; the hemoglobin was 10.5 gm. The 
Kahn and Kolmer tests were negative. Examination of the sternal bone marrow re- 
vealed no abnormal cells or evidence of L. E. phenomena. The urine was normal. 
A scant specimen of mucoid sputum was obtained which grew no pathogens. A blood 
culture was reported as negative. Two electrocardiograms taken six days apart were 
within normal limits and showed a constant pattern. 

By the fourth hospital day the symptoms had largely subsided and the vital signs 
were normal. However, during the next five weeks the patient had several sharp 
elevations of temperature, with associated generalized arthralgia and pleuritic pain 
which was often referred to the shoulder. These symptoms were unaffected by the 
administration of Terramycin and penicillin. She was continued on oral cortisone 
therapy, principally for the control of arthralgia, but the dose was kept at suboptimal 
levels for fear of obscuring important signs and symptoms in a case which was still 
a serious diagnostic problem. Careful review of the clinical chart during this period 
showed a close correlation of symptoms with the dosage of cortisone. The patient’s 
symptoms were consistently suppressed when the cortisone dosage was 75 mg. or 
above daily. Three and one-half weeks after admission, at a time when the cortisone 
dosage had been reduced to 37.5 mg. daily, she developed cramping abdominal pains 
with vomiting. In the course of 48 hours the abdomen became rapidly distended and 
tympanitic but with audible peristalsis. The temperature rose to 104°F. and the 
pulse to 140, and she became semicomatose. An abdominal x-ray film at this time 
showed diffuse ileus of all portions of the gastrointestinal tract, with marked dilata- 
tion of the stomach and proximal loop of small bowel. It was felt by the roentgenolo- 
gist that these findings represented paralytic ileus, and probably also mechanical ob- 
struction of the proximal small bowel. The chest film at this time showed progressive 
involvement of the left diaphragmatic pleura and a faint infiltration above the right 
diaphragm. Surgical consultation with regard to intestinal obstruction was obtained 
with Forrest Young, M.D., who felt that no mechanical obstruction was present and 
recommended only supportive measures. When the patient was practically mori- 
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bund, 100 mg. of cortisone were administered intramuscularly, followed by 50 mg. 
every eight hours. In the next 48 hours her symptoms dramatically subsided. She 
was discharged from the hospital five weeks later on 25 mg. of oral cortisone daily, 
at which time she was entirely free of abdominal symptoms. 

For the next 12 months, until two months before she died, she remained semi- 
ambulatory but was continually troubled with exertional dyspnea, arthralgia of the 
extremities and fatigability, and ran a low grade fever at times. She usually took 75 
to 100 mg. of cortisone daily by mouth, and always relapsed when medication was 
temporarily reduced or stopped. After a few months of this therapy she developed 
the typical cushingoid, or hypercortisonism, appearance, including rounding of the 
face, thickening of the neck, and slight leg edema. The leukocyte count varied from 
3,100 to 9,000, and the hemoglobin from approximately 9 to 11 gm. An L. E. cell 
preparation with the patient's serum and leukocytes from defibrinated normal blood 


Fic. 1. Low power view of the lung showing tuberculous caseous pneumonia. 50. 


showed L. E. cells singly and in rosettes on April 7, 1953. The serum protein at this 
time showed albumin, 3.9 gm. per 100 c.c., and globulin, 2.4 gm. per 100 c.c. A chest 
film taken November 9, 1953, five months before death, showed only elevation of the 
right diaphragm. 

In mid-February, 1954, two months before death, she had another simple dental 
extraction which was promptly followed by marked chills, with fever spiking to 102°F. 
Careful questioning at this time revealed that she had recently developed a slight 
nonproductive cough, and that her usual severe dyspnea was perhaps somewhat in- 
creased, The lungs, however, were still clear to auscultation. Her dyspnea was at- 
tributed to poor expansion of the chest from a combination of severe chronic dia- 
phragmatice pleurisy, a moderate degree of emphysema, and ill defined chest pains 
thought to arise from the costovertebral and costochondral junctions as a part of her 
generalized arthralgia. There was a chronic ulcer at the base of the left lower canine 
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tooth. It was noted that the circumference of the left calf muscle had become con- 
sistently larger than the right, which was attributed to phlebothrombosis. This febrile 
episode was a definite turning point in her illness. She became slowly and prog- 
ressively more debilitated thereafter. She spiked a fever of from 103° to 105°F. 
every few days and became completely bedridden; but, surprisingly, her generalized 
arthralgia became strikingly improved for the first time and remained nearly quiescent 
during the last two months of her illness. 

Three weeks before her death, approximately 18 months following onset of illness, 
an attempt was made to switch to ACTH gel from cortisone. ACTH gel was given 
daily for 15 consecutive days, starting with 40 units daily for the first five days, then 
increasing to 60 units, and for the thirteenth to fifteenth day to 80 units. Cortisone 
was gradually reduced over the first five days of this program from 150 to 25 mg. 


daily, and continued at 25 to 50 mg. daily for the remaining 10 days of the conversion 
period. As the cortisone dosage was reduced the patient became progressively worse, 
and on the fifth day of this program, when the cortisone had been decreased to 25 mg., 
she developed gross, hematuria and severe purpura of the lower extremities generally 
and of the fingertips, During the following few days she developed ulcerations of the 
nares and lips, a dull red rash over the butterfly area of the face, fever to 105°F., and 
disorientation. In this condition she was hospitalized on March 29, 1954. On ad- 
mission the prothrombin time was 15 seconds, with a control of 14 seconds (65% 
prothrombin activity), and the platelet count was 172,900. A few days later, after 
the hematuria had cleared, the urine showed evidence of nephritis for the first time. 
There was 2 plus albumin, 1.012 specific gravity, with moderate dehydration, and 2 
to 3 white blood corpuscles, occasional red blood corpuscles, and 3 to 4 granular casts 


3 Fic. 2. Miliary tubercle in the liver. X 100. o 
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per high power field. The nonprotein nitrogen was 42 mg. per 100 c.c., whereas 18 
months previously it had been 25 mg. per 100 c.c. The serum potassium was 5.0 
mEq. per liter, and the serum sodium was 153 mEq. per liter. An electrocardiogram 
was within normal limits and not significantly different from those taken earlier in 
her illness. 

On the fifteenth day of the attempted change from cortisone to ACTH, when the 
patient had become critically ill, she was started on 50 mg. of oral cortisone every 
eight hours, with prompt fall of the temperature to normal, partial clearing of the face 
rash, and improvement of the skin and mucous membrane ulcerations. During this 
period of temporary improvement she often manifested a euphoric delirium, smiling 
contentedly and muttering, “Isn’t it wonderful’; and at one time she developed a 
generalized tremor with incontinence of urine. However, there was no evident 


Fic. 3. Caseous tubercle in the spleen. Note single Langhan’s giant cell. 100. 


paralysis during or after this seizure. Following this episode she failed in spite of 
continued dosage of 150 gm. of cortisone daily. Terminally her fever rose to 105°F. 
rectally, her lungs, which were clear at the time of hospitalization, filled with coarse 
rales, and she died on the thirteenth hospital day, April 13, 1954, 19 months after the 
onset of her illness. 

Autopsy examination showed a poorly nourished, embalmed 58 year old woman 
with moderate pitting edema of both feet, a faint reddish “butterfly” rash on the face, 
and crusted ulcerations about the nares and lips. There were no joint deformities. 
Both lungs were studded with grayish white nodules from 2 to 6 mm. diameter, and 
the peribronchial lymph nodes had fused, forming a 3 cm. diameter mass. Micros- 
copically these areas showed caseation necrosis with no attempt at tubercle forma- 
tion, and contained numerous acid-fast organisms typical of tuberculosis. Similar 
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lesions, though with some formation of miliary tubercles, were found microscopically 
in the peritracheal nodes, pancreas, spleen, liver, kidneys and vertebral bone marrow. 
The adrenal glands were small in size. There was a sharply punched-out 3.0 cm. 
ulcer on the greater curvature of the stomach 4 cm. above the pylorus, and 1.0 cm. 
punched-out defect on the anterior wall of the first portion of the duodenum which 
had perforated and sealed over. There was widespread evidence of long-standing 
inflammatory reaction of the serous cavities of nontuberculous origin, including com- 
plete obliteration by fibrous adhesions of the pleural and pericardial cavities, ex- 
tensive abdominal adhesions between the liver and diaphragm, liver and anterior 
abdominal wall, liver and duodenum, between the spleen and diaphragm, and about 
the pelvic organs. The microscopic examination of the kidneys, spleen and other 
organs did not show the pathologic changes of systemic lupus erythematosus. 


DISCUSSION 


An impressive amount of both experimental and clinical evidence has been 
accumulated indicating that ACTH and cortisone predispose to tuberculous in- 
fection or dissemination from preéxisting tuberculous foci. This material has 
recently been summarized by Davidson, Fox and Gold* in reporting a case of 
tuberculosis developing during treatment of disseminated lupus erythematosus. 
As in the case here presented, a number of instances have occurred in which 
cortisone- or ACTH-treated patients developed tuberculosis where tuberculosis 
had not been evident in any form prior to this therapy. In addition to his own 
case, which occurred with disseminated lupus erythematosus, Davidson refers to 
five cases occurring with rheumatoid arthritis and two cases with polyarteritis 
nodosa. In two of this group of cases, the disseminated lupus erythematosus and 
one of the polyarteritis cases, the tuberculosis developed with miliary dissemina- 
tion, as with the case here presented. 

This case adds further clinical evidence to the fact that cortisone and ACTH 
can exacerbate subclinical tuberculous lesions and interfere with the usual bodily 
defense mechanisms so that miliary dissemination results. However, it should 
be borne in mind that the disseminated lupus erythematosus itself predisposes to 
tuberculous infection, as evidenced by the fact that 20% of cases were found 
to have focal active tuberculous lymph node involvement ? prior to the widespread 
use of cortisone. In this case cortisone therapy was maintained almost con- 
tinuously for 18 months in relatively large dosage. There was no past history 
of tuberculosis, and the patient’s last chest film (six months prior to her death) 
was still free of pulmonary parenchymal disease. The deterioration in her clini- 
cal course and the increased respiratory symptoms which developed two months 
before death were the first clinical signs suggesting an intercurrent disease. 

The microscopic examination of the organs, as in Davidson’s* case, showed 
a decrease of the localizing defense reaction to tuberculosis. The tuberculous 
lesions were primarily caseation necrosis, with relatively little or no attempt to- 
wards tubercle formation, the cortisone presumably having interfered with the 
formation of granulation or fibrotic tissue. It is of interest that neither in this 
case nor in Davidson’s* were the characteristic microscopic lesions of systemic 
lupus erythematosus present, though the L. E. phenomenon was demonstrated 
in both. The fibrinoid degeneration of collagenous tissue and degenerative ar- 
teriolar changes, with “onion skin” lesions of the splenic arterioles and “wire- 
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loop” capillaries of the glomeruli, were not found. However, the case here 
reported did show at autopsy conspicuous gross evidence of chronic, nontubercu- 
lous polyserositis, which is one of the outstanding clinical findings in systemic 
lupus erythematosus. The pleural and pericardial cavities were completely 
obliterated by fibrous adhesions, and there were also dense adhesions between 
the liver and diaphragm, spleen and diaphragm, liver and duodenum, and about 
the pelvic organs. Incidentally, these extensive adhesions to the diaphragm 
from both above and below, plus obliteration of the pleural cavities, were prob- 
ably the principal cause of the patient’s decreased vital capacity and severe 
dyspnea prior to the pulmonary tuberculous infiltration. It is stated in the 
literature * * that the clinical severity of systemic lupus erythematosus often does 
not correlate well with the degree of change demonstrable at autopsy, and that 
fatal cases occur in which none of the characteristic visceral lesions can be 
demonstrated. It is felt that such is the situation in the case here presented, 
and that the demonstration of the L.E. phenomenon in this case is strong con- 
firmatory evidence of the diagnosis. Since this inability to demonstrate the 
microscopic visceral lesions of systemic lupus erythematosus occurred in both 
the case here presented and in Davidson’s* case, one is tempted to speculate 
that some factor common to the two cases, such as prolonged cortisone and 
ACTH treatment, or the overwhelming intercurrent disseminated tuberculosis, 
may have altered the usual micropathologic changes of systemic lupus erythema- 
tosus. This, in effect, is postulating that the systemic lupus erythematosus was 
in remission at the time that the patient succumbed to the intercurrent tubercu- 
lous infection. 

The demonstration of the L. E. phenomenon in this case is strong con- 
firmation of the clinical diagnosis. While this phenomenon has rarely been 
reported in other systemic diseases, and even in apparently normal persons, 
the recent discussions of this subject in the literature ** ° generally conclude 
that it is “relatively” specific, though its absence does not exclude the diagnosis. 
Dubois,* however, regards this test as pathognomonic, and has not seen a false- 
positive in several thousand tests on all diseases, though one third of his cases 
have failed to show a positive test. Such diversity of observation as to the ap- 
pearance of false-positives may stem from differences in preparing and inter- 
preting the L. E. preparations, or, as Dubois * states, all positive cases may even- 
tually develop the clinical picture of lupus. 

Cortisone was given in relatively large dosage practically continuously for 18 
months in this case, and with reasonably good therapeutic effects, except for the 
development of miliary tuberculosis late in the course of the illness. However, 
a number of side effects, some mild and some alarming, were observed. In 
addition to the miliary tuberculosis, which undoubtedly was the major cause of 
death, the patient nearly succumbed to the effects of rapid cortisone withdrawal 
on one occasion, and at autopsy showed a sealed perforation of an asymptomatic 
duodenal ulcer. 

While it is beyond the scope of this report to consider the mechanisms in- 
volved in causing cortisone side effects, a brief chronologic review of these com- 
plications in this case is of clinical interest. During the first week of cortisone 
bilateral leg edema appeared for the first time, though there were no evident pre- 
disposing diseases. However, the patient had been on phenylbutazone the week 
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preceding, which characteristically also causes fluid retention, and this may have 
been a factor in the prompt appearance of the leg edema. 

A few months after the beginning of cortisone, and with an average dose 
of 75 to 100 mg. daily, the typical cushingoid or hypercortisonism bodily changes 
appeared, with rounding of the face and thickening of the neck. Recent ob- 
servations ® show that postmenopausal women are more susceptible to the 
cushingoid changes than are menstruating women, and that in men this syn- 
drome is usually incomplete or absent. Postmenopausal women may show 
symptoms on as little as 32.5 mg. of cortw0..e daily, whereas males may tolerate 
75 to 100 mg. daily without symptoms. The clinical history is not adequately 
documented in this case to indicate the exact time interval from the beginning of 
treatment until the onset of hypercortisonism symptoms, but appears consistent 
with the statement * that doses of 75 to 100 mg. daily can usually be tolerated 
for 50 days without symptoms in susceptible individuals. 

Sixteen months after the onset of cortisone therapy it was noted that the left 
lower leg was consistently larger and more edematous without regard to de- 
pendency. No superficial phlebitis was evident, and phlebothrombosis associ- 
ated with the cortisone therapy was presumably the cause. 

During the eighteenth month of cortisone therapy, and about 10 days before 
death, the patient exhibited the central nervous system effects of euphoric de- 
lirium and a brief convulsive episode. This occurred at a time when her corti- 
sone dosage had been increased to 150 mg. daily, and her lupus symptoms were 
subsiding. Of course, one cannot be certain that these central nervous system 
symptoms were not due to systemic lupus erythematosus, inasmuch as both 
mental aberrations and preterminal convulsions were not infrequently observed 
in lupus‘ prior to the cortisone era. However, the relationship of these symp- 
toms to the increased dosage of cortisone is very suggestive and, furthermore, 
cortisone treatment often relieves central nervous system symptoms of this 
disease. Recent articles *** reporting series of cortisone- and ACTH-treated 
systemic lupus erythematosus cases have discussed the difficulty of distinguishing 
convulsions and psychoses caused by disease from those apparently resulting from 
the hormone therapy. 

The effects of rapid cortisone withdrawal during the eighteenth month of 
therapy, while attempting to switch to ACTH, were dramatic and almost fatal. 
Over a five day period the daily cortisone dosage was systematically reduced 
from 150 to 25 mg. On the fifth day the patient developed a hemorrhagic 
diathesis, manifested by gross hematuria and extensive purpura. Significant 
platelet and prothrombin deficiencies were not found, and capillary weakness 
was thought to be responsible. During the next few days skin and mucous 
membrane ulcerations developed, a dull red rash appeared over the upper trunk 
and face (most conspicuously over the butterfly area), urinary findings of 
nephritis appeared, and fever rose to 105°F. All of these symptoms, with the 
possible exception of the hemorrhagic tendency, are typical of disseminated 
lupus erythematosus. It is probable that a more gradual reduction of cortisone 
dosage would not have precipitated such a violent flare-up. It is pertinent to 
note a report ® that rapid reduction of dosage in a number of rheumatoid arthritis 
patients with therapeutic hypercortisonism resulted in a transient panmesen- 
chymal reaction, with the usual clinical findings of disseminated lupus or peri- 
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arteritis. Incidentally, the L. E. phenomenon was demonstrated in 15 such 
cases. 

The apparent unresponsiveness of this patient to 15 days of daily intra- 
muscular ACTH gel is undoubtedly explained by adrenal cortical atrophy after 
nearly 18 months of intensive cortisone therapy. It is somewhat surprising, 
however, that even a dosage of 80 units daily for the last three days of the 15 day 
period gave little clinical improvement, which was strikingly apparent within 24 
hours after oral cortisone was resumed. 

At autopsy there were two deep peptic ulcerations, one on the greater curva- 
ture of the stomach, and one in the first portion of the duodenum. The latter 
had apparently perforated and sealed over, although there was no past history 
suggestive of peptic ulcer, and the patient was entirely free of stomach complaints 
during her illness. It is generally known, of course, that these hormones pre- 
dispose to peptic ulceration, due to increased gastric secretion of acid and pepsin. 


SUMMARY AND CONCLUSIONS 


1. A case report with autopsy findings is presented of miliary tuberculosis 
developing during prolonged cortisone therapy of systemic lupus erythematosus. 
This is apparently the second such case reported in the literature. 

2. This case adds further support to the observation that ACTH and corti- 
sone may facilitate dissemination of tuberculosis from an unsuspected preéxist- 
ing focus. 

3. The usual histologic findings noted in lupus erythematosus were absent in 
this case. 

4. The several complications of the prolonged therapeutic hypercortisonism 
in this case are briefly discussed. 


SUMMARIO IN INTERLINGUA 


Es presentate un caso de hypercortisonismo inducite therapeuticamente per le 
tractamento de systemic lupus erythematose e ducente finalmente al disveloppamento 
de tuberculose miliari. Le historia e le constatationes clinic esseva similissime al 
previemente reportate caso de Davidson, Fox, e Gold (Ann. intern. Med. 38: 852, 
1953), le unic caso comparabile que poteva esser trovate in le litteratura. 

In le caso hic reportate le patiente esseva un femina caucasian de 57 annos de 
etate con le typic constatationes de disseminate lupus erythematose, includente un 
positive test pro cellulas de lupus erythematose. Le maladia durava 19 menses. 
Durante circa 18 de iste 19 menses le patiente recipeva administrationes oral de 75 
a 100 mg de cortisona per die. Isto resultava in un marcate alleviamento del symp- 
tomas e produceva le usual apparentia cushingoide del corpore. Symptomas at- 
tribuibile a tuberculose miliari non esseva separabile ab illos associate con le morbo 
primari, sed durante le ultime mense ante le morte il habeva un augmento del dif- 
ficultate respiratori, que esseva possibilemente associate con le dissemination pulmonar 
del tuberculose. Un roentgenogramma thoracic obtenite sex menses ante le morte 
monstrava nulle signo de morbo parenchymal pulmonar. 

Le autopsia revelava areas miliari de necrosis a caseation o de formation de 
tuberculos in pulmones, renes, hepate, pancreas, e medulla vertebral. Bacillos tubercu- 
lotic esseva demonstrate in iste lesiones. Systemic lupus erythematose esseva con- 
firmate per le presentia de extense chronic reactiones inflammatori del cavitates serose, 
de origine non-tuberculotic, includente le complete obliteration, per adhesiones fibrose, 
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del. cavitates pleural e pericardial e extense adhesiones circa le hepate, le splen, e 
le organos pelvic. Tamen, le typic constatationes microscopic de systemic lupus 
erythematose non esseva demonstrabile in le materiales autoptic. 

Numerose effectos esseva attribuite al prolongate administration de cortisona, 
includente edema dependente, phlebothrombosis, delirio e convulsion, ulcere gastric, 
perforate e claudite ulcere duodenal, e un violente reaction al rapide suppression de 
cortisona, manifeste in alte grados de febre, purpura, e hematuria. 

Iste caso reinfortia le observation que cortisona e ACTH pote facilitar le dis- 
semination de tuberculose ab un insuspecte foco arrestate. 
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AGAMMAGLOBULINEMIA AND CHRONIC 
LYMPHOCYTIC LEUKEMIA * + 


By Rosert T. S. Jim, M.D., and Epwarp H. Retnnarp, M.D., 
St. Louis, Missouri 


Many reports on agammaglobulinemia have appeared in the medical litera- 
ture since 1952,1-*4 but there is only one report of two patients with this disease 
in association with chronic lymphocytic leukemia.” The following case report 
describes another occurrence of agammaglobulinemia in a patient who has 
chronic lymphocytic leukemia. 


CASE REPORT 


A 63 year old white male chemist had been in apparently excellent health until 
August, 1950, when the diagnosis of chronic lymphocytic leukemia was made on a 
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routine blood examination. He was hospitalized at the Johns Hopkins Hospital, 
where this diagnosis was confirmed. Several months later he was given x-ray 
therapy to the neck and the spleen. During the winter of 1950-1951 he had three 
attacks of fever, malaise, anorexia and generalized muscular aching; each time he was 
treated with Aureomycin. 

In April, 1951, he was seen for the first time in the hematology division of the 
Washington University School of Medicine. At that time he was having another 
episode of muscular aching and low grade fever. Physical examination revealed 
slight pallor, a soft apical systolic murmur, and slight cervical and axillary lymph node 
enlargement; the liver extended 7 cm. below the right costal margin. The erythro- 
cyte count was 3,000,000 cells per cubic millimeter; hemoglobin concentration, 10.4 
gm. per 100 c.c. of blood; leukocyte count, 21,300 cells per cubic millimeter; 70% 
of the leukocytes were small, mature lymphocytes; there were 690,000 platelets per 
cubic millimeter, and 3% of the erythrocytes were reticulocytes. Sternal bone 
marrow examination revealed a densely cellular marrow; 94% of the leukocytes were 
small, mature lymphocytes, and no plasma cells could be found in the marrow. There 
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were 22 nucleated red blood cells per 100 white blood cells. Tissue basophils were 
increased in number. 

The subsequent course of the patient’s chronic lymphocytic leukemia has been 
relatively benign, with minimal cervical, axillary and right hilar lymph node enlarge- 
ment, slight hepatosplenomegaly, mild anemia, a leukocyte level ranging between 
10,000 and 30,000 most of the time (maximal leukocyte count, 70,100), a preponder- 
ance of small, mature lymphocytes in the peripheral blood (58 to 99%), occasional 
mild thrombocytopenia and an occasional slight reticulocytosis (maximal 7.2%). 

Irradiation of the enlarged lymph nodes included 800 roentgens in air to both 
axillae and 2,400 r. in air to both inguinal regions in 1951; 1,600 r. in air to the left 
lower lung in 1952; 2,000 r. in air to the submental region and 1,700 r. in air to the 
lower abdomen in 1953. Five blood transfusions were administered between 1951 
and 1954. 

Between 1950 and 1954, shortly after the diagnosis of chronic lymphocytic 
leukemia was established, 11 episodes of pneumonia occurred in addition to many 
colds, sore throats and “flu-like” infections. The first two bouts of pneumonia oc- 
curred in 1951, one in 1952, two in 1953 and six in 1954. All were characterized at 
one time or another by fever, chills, malaise, aching, anorexia, dyspnea, dry cough, 
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or cough productive of mucoid or occasionally blood-streaked sputa, pleuritic chest 
pain, fatigue, weakness and headaches. Numerous examinations of sputum for acid- 
fast bacilli and fungi were negative. Chest roentgen examinations revealed right 
upper lobe involvement on three occasions, right middle lobe involvement on three 
occasions, right lower lobe involvement once, lingular involvement once, left lower 
lobe involvement twice and undetermined involvement once. Aside from the evi- 
dences of pneumonitis, the chest roentgenograms showed only minimal right hilar 
node enlargement and slight left ventricular enlargement during this period. During 
each bout of infection the peripheral blood retained the characteristics of leukemia, 
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with many small lymphocytes and a conspicuous absence of polymorphonuclear 
leukocytosis. 

In August, 1954, immediately following an episode of right lower lobe pneumonia, 
bronchograms revealed very slight generalized cylindric dilatation bilaterally, partial 
right middle lobe atelectasis and minimal right pleural effusion, the latter clearing 
shortly thereafter. Bronchoscopy was essentially negative. 

Antibiotic therapy (including penicillin, streptomycin, Aureomycin, Achromycin, 
erythromycin and Terramycin) during these episodes of pneumonia produced symp- 
tomatic and roentgenologic improvement, though less rapidly in recent years. 
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In August, 1954, laboratory studies disclosed a total protein value of 5.0 gm. 
per 100 c.c. of plasma, of which 3.9 gm. were albumin and 1.1 gm. were globulin. 
Five subsequent determinations revealed total plasma protein values between 4.8 to 
5.4 gm.% ; albumin, 3.8 to 4.7 gm.%; globulin, 0.5 to 1.2 gm.%. Serum protein elec- 
trophoresis (paper and Tiselius) demonstrated a complete absence of gamma globulin. 
By the Tiselius method the fractions were: albumin, 56%; alpha 1 globulin, 9.7%; al- 
pha 2 globulin, 18%; beta globulin, 17%; gamma globulin, 0% (figures 1 and 2). 
Other laboratory data were: cardiolipin, negative; nonprotein nitrogen, 23 mg.%; 
prothron:bin value, 60% of normal; serum cholesterol, 147 mg.%; alkaline phos- 
phatase, 2.5 Bodansky units; cephalin cholesterol flocculation, 3 plus; thymol tur- 
bidity, 0.1 unit; total serum bilirubin, less than 0.8 mg.%; Coombs’ test, negative; 
heterophii agglutination, negative; agglutinations of typhoid H and O, negative; 
cold aggiutinins, negative; blood type O, Rh positive; anti-A and anti-B isohemag- 
glutinin titers of 1:2. A repeat sternal marrow aspiration on November 26 revealed 
a densely cellular marrow, with 82% small mature lymphocytes and a complete ab- 
sence of plasma cells. Six tissue basophils were noted. 

The diagnosis of agammaglobulinemia was made and intramuscular injections of 
gamma globulin were started: 5 c.c. per week and gradually increasing to 15 c.c. per 
week by November (165 mg. + 15 mg. of globulin per cubic centimeter). While the 
patient was receiving only 5 c.c. per week one episode of pneumonia occurred (after 
the seventh week of injections). There have been no infections during the short 
time (two months) that the patient has been given 15 c.c. of gamma globulin per 
week, 

Investigation of the patient’s family failed to disclose a history of recurrent in- 
fections in any of his relatives. The patient’s father died of “old age’ at 80, his 
mother of pneumonia at 80. Of five brothers, one died of heart disease in childhood, 
one of a heart attack, one of pneumonia, one was killed accidentally, and one brother 
is living and well. This last brother has been studied and his total plasma protein 
was 7.1 gm.%; albumin, 4.7 gm.%; globulin, 2.4 gm.%. The paper electrophoretic 
pattern was normal. One sister died of a ruptured esophagus following mechanical 
dilatation, and one sister is living and well. 


DISCUSSION 


Lymphopenia and atrophy of lymphoid tissue have been emphasized as 
prominent features in the congenital variety of agammaglobulinemia.* * * 
16,19 Tn the acquired type of agammaglobulinemia, lymphopenia and atrophy of 
lymphoid tissue have not been reported **® **-*? except in one case.*’ The num- 
ber of lymphocytes in the bone marrow in acquired agammaglobulinemia may be 
normal, but lymph node biopsy may reveal striking plasma om reduction and 
reticulum cell hyperplasia or diffuse granulomata.*» ** 

The agammaglobulinemia in the case reported here with conic lymphocytic 
leukemia appears to be of the acquired type, based on a negative family history, 
late onset of symptoms of multiple infections appearing shortly after the onset of 
leukemia, and the presence of a low titer of isohemagglutinins. Small amounts 
of isohemagglutinins may be found in acquired agammaglobulinemia.*®: ** ** 

It is possible that diffuse destruction or replacement of reticuloendothelial 
tissue or plasma cells by widespread leukemic infiltration may result in serious 
interference with gamma globulin production. The spleen and an axillary lymph 
node which were removed from a 30 year old female with apparently acquired 
agammaglobulinemia showed diffuse granulomata on histologic examination.” 
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In another 26 year old female with acquired agammaglobulinemia, tissue ex- 
amination revealed marked and extensive proliferation of the reticulum cells 
throughout the nodes, spleen and bone marrow, in addition to granulomatous in- 
volvement.'® Acquired agammaglobulinemia has also been reported in associa- 
tion with a large thymoma in which local proliferation of reticulum cells was 
found,’® in association with malignant lymphoma ** and in two cases of chronic 
lymphocytic leukemia.”® 

However, diffuse reticuloendothelial hyperplasia and plasma cell replace- 
ment or destruction by leukemic infiltration are probably not the principal factors 
responsible for the agammaglobulinemia, except possibly in rare instances in 
which there is a complete destruction of the reticuloendothelial tissues. Rundles 
et al.2* studied the serum electrophoretic pattern of 15 patients with chronic 
lymphocytic leukemia and found normal or slight increases of gamma globulin 
in 13 and moderate hypogammaglobulinemia in two, the latter in association with 
total hypoproteinenemia and the terminal stage of the leukemia. In our lab- 
oratory, paper electrophoretic analysis of the serum from 51 other patients with 
chronic lymphocytic leukemia failed to disclose other instances of agammaglobu- 
linemia. The great majority revealed normal or slight to moderate increases in 
gamma globulin. Moderate degrees of hypogammaglobulinemia were found in 
only four. These four gave no histories of numerous recurrent infections. 

The moderate amount of antileukemic therapy (irradiation) administered to 
the man reported here, and the not unusual amount of radioactive phosphorus 
and irradiation given our four patients with moderate hypogammaglobulinemia, 
would not suggest any significant inhibitory effect upon gamma globulin forma- 
tion by irradiation or radioactive phosphorus treatment. The other patients 
with normal or increased amounts of gamma globulin received as much or more 
antileukemic therapy. 

Thus it appears that the mechanism of agammaglobulinemia in the acquired 
types is still not fully understood. LLymphopenia and lymphoid atrophy seem to 
be less important than disturbances in the reticuloendothelial and plasma cell 
system. 

Finally, even in the presence of normal or increased amounts of gamma glob- 
ulin, the production of antibodies may be impaired and may be another important 
factor in the increased susceptibility of patients with chronic lymphocytic leu- 
kemia to infection. 


SUMMARY 


A case of agammaglobulinemia, probably of the acquired type, is reported in 
an adult male with chronic lymphocytic leukemia. Marked diffuse reticulo- 
endothelial or plasma cell destruction, replacement or infiltration by granulomata, 
malignant lymphoma or leukemia may interfere with gamma globulin produc- 
tion, resulting in agammaglobulinemia of the acquired type. LLymphopenia and 
atrophy of lymphoid tissue seem to be less important in the acquired than in the 
congenital agammaglobulinemias. 


ADDENDUM 


The patient died 10 months later, in September 1955. During this period no further 
episodes of pneumonia occurred. However, three months prior to death progressive psy- 
chosis of the organic type developed, followed shortly before death by high fever, cough, 
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foul green sputum and x-ray evidence of bilateral pneumonitis. A lumbar puncture_per- 
formed before death revealed the presence of Cryptococcus neoformans organisms. Final 
pathologic diagnosis: chronic lymphocytic leukemia and disseminated cryptococcosis. 
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SUMMARIO IN INTERLINGUA 


In un masculo blanc de 63 annos de etate, con chronic leucemia lymphocytic, qui 
disveloppava numerose attaccos recurrente de infectiones del vias respiratori superior 
e de pneumonia, le presentia de agammaglobulinemia esseva constatate per medio de 
electrophorese a papiro e le apparato de Tiselius. Le total proteina plasmatic variava 
inter 4,9 e 5,4 g pro cento; le albumina inter 3,8 e 4,7 g pro cento; e le globulinas 
inter 0,5 e 1,2 g pro cento. Esseva etiam trovate basse titros de 1:2 pro isohemag- 
glutinina anti-A e anti-B. Duo aspirationes de medulla sternal revelava reimplaci- 
amento per lymphocytos leucemic e un complete absentia de cellulas plasmatic. Le 
therapia con normal globulina gamma produceva un significative reduction del numero 
de infectiones. In un studio de 28 altere patientes con chronic leucemia lymphocytic, 
le electrophorese a papiro del proteinas seral non resultava in le discoperta de altere 
casos de agammaglobulinemia. Nos opina que possibilemente le destruction o le 
reimplaciamento del texito reticulo-endothelial o del cellulas plasmatic obstrueva le 
normal production de globulina gamma in iste patiente. 
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PSITTACOSIS COMPLICATED BY STAPHYLOCOCCAL 
PNEUMONIA * 


By Wittarp R. Warren,} Major, MC, U.S.A., and Emmett L. Kenoe,t 
Colonel, MC, U.S.A., F.A.C.P. 


Reports of psittacosis are by no means uncommon in the medical literature 
of recent years, and further individual case reports might seem superfluous. 
Recently, a patient was observed, however, who presented a number of unusual 
complications and therapeutic problems which would seem worthy of recording. 


Case REPORT 


A 41 year old white Army nurse was admitted to the U. S. Army Hospital, 
Landstuhl, on January 4, 1954, with the chief complaints of fever and malaise for 
three days. Aside from a mild chronic cough she had been well until January 1, when 
there was an onset of fatigue, chilliness and malaise. The following day a fever of 
103° F., chills and anorexia appeared. These symptoms became gradually worse, 
and by January 4 there was a marked exacerbation in her chronic cough, though no 
sputum was produced. She was admitted to the hospital with a tentative diagnosis 
of acute bronchitis. 

Past history was not remarkable except for a mild, chronic, nonproductive cough 
of several weeks’ duration, and an attack of bilateral conjunctivitis in 1951, following 
which the musculature of the left eye had become weakened, resulting in a tendency 
to internal strabismus. 
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Physical examination at admission revealed a well developed, small, middle-aged 
white female who appeared acutely ill. Temperature was 103° F. Face was flushed, 
and the nasal and pharyngeal mucosa was injected. There were several enlarged, 
tender cervical lymph nodes. The remainder of the physical examination, including 
auscultation of the chest, was entirely negative. 

Laboratory data at admission showed hemoglobin to be 13.8 gm.; leukocyte 
count, 6,700, with 77% neutrophils and 23% lymphocytes; sedimentation rate, 39 mm. 


Fic. 1. Admission film (January 4) was originally interpreted as negative, though in 
retrospect a homogeneous area of increased density is evident at the left base. 


in one hour; serology and urinalysis, normal. A roentgenogram of the chest (figure 
1) was interpreted as negative. 

Course in Hospital: A diagnosis of acute bronchitis was made, and the patient 
was treated with bed-rest, cough sedatives and simple symptomatic measures. On 
this program her symptoms at first improved, and her temperature had fallen by 
January 7 to 100° F. (figure 2). On January 8, however, there was a sudden 
marked exacerbation in her cough and malaise, and high fever and chills recurred. 
During the next few days her fever mounted progressively higher and all of her 
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symptoms became worse. On January 9 she developed a small furuncle at the tip 
of her nose; in spite of treatment with hot packs and penicillin this infection rapidly 
spread, and by January 11 there was an extensive nasal, facial and left periorbital 
cellulitis. Nasoscopic examination at that time revealed a severe necrotizing in- 
fection of the nasal mucosa, with denudation of the cartilage of the nasal septum of 
the left. A culture of the nasal exudate disclosed a Staphylococcus aureus which 
was resistant to all antibiotics except Chloromycetin. 

On January 11 the patient commenced to complain of severe sharp pleuritic pain 
at the right base; a roentgenogram of the chest (figure 3) revealed a homogeneous 
infiltration of the lower two thirds of the left lung field compatible with a virus type 
of pneumonia. Further questioning then disclosed that on December 21, 1953, she 
had bought a parakeet, which had become ill and died on December 26, six days before 
the onset of her own illness. After the bird’s death she had cleaned out its cage and 
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Fic. 2. Chart showing daily maximum temperature and summary of antibiotic therapy 
during critical phases of patient’s illness in January and February. 


taken its body to the incinerator to be destroyed. A diagnosis of psittacosis was 
immediately entertained, and this was presently confirmed by the finding of a positive 
psittacosis complement fixation test on the patient’s serum, in a titer of 1:40, on 
January 13. By January 25 the titer had risen to 1:80, firmly establishing the 
diagnosis. 

On January 13 she was transferred to the Communicable Disease Section for 
further care. Physical examination at that time revealed a moribund appearing 
patient who was semicomatose, dyspneic, cyanotic, and coughing frequently. The 
entire nose was swollen and red, and there was an area of cellulitis spreading out- 
ward to the left malar eminence, the left orbital region, and the left side of the fore- 
head. The left eye could not be opened because of the marked edema of the lids. 
There were signs of consolidation at the right lung base and throughout the left lung. 
Temperature was 105.4° F. It was evident that the patient had two extremely grave 
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maladies, either of which could prove fatal: (a) relatively severe bilateral pneu- 
monitis due to psittacosis, and (b) severe nasal and periorbital cellulitis due to Staph. 
aureus. With this combination a secondary staphylococcal pneumonia seemed a 
certainty, and survival was not expected. 

Because of her prostration, dyspnea and cyanosis, the patient was placed in an 
oxygen tent and given supportive therapy. In view of the imminent danger of a 
cavernous sinus thrombosis, anticoagulant therapy with heparin and Dicumarol was 


Fic. 3. Roentgenogram on January 11 shows that a relatively homogeneous infiltration 
now occupies the lower two thirds of the left lung. 


started, and the prothrombin time was maintained between 10 and 20% of normal. 
Aureomycin, which had been instituted in a dosage of 1.0 gm. daily on January 11 
because of its known efficacy against the psittacosis virus,~> was increased to 2.0 gm. 
daily, in divided doses. In accordance with the sensitivity tests, she was also started 
on 4.0 gm. of Chloromycetin daily for one day, followed by 3.0 gm. daily in divided 
doses. Parenteral penicillin, which had been started on January 12, was canceled 
because of possible antibiotic antagonism. On this program there was slow but 
progressive improvement in her symptoms, mental status and fever. The facial 
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cellulitis continued to spread for several days, however, involving the right periorbital 
region and causing bilateral chemosis. 

On January 13 she commenced to cough up bloody purulent sputum, culture of 
which revealed a Staph. aureus which was sensitive to Chloromycetin and Erythro- 
mycin. Blood cultures on January 15 and 19 also grew Staph. aureus, though 


Fic. 4. Chest film, January 25, reveals extensive areas of infiltration throughout both 
lungs, and areas of cavitation at the right apex, in the right midlung field, and in the third 
left interspace. 


subsequent ones were negative. Leukocyte count on January 14 rose to 15,350, with 
95% neutrophils. Examination of the chest showed no change other than the ap- 
pearance of a loud friction rub at the right base; roentgenograms of the chest taken 
with a portable apparatus disclosed a relatively homogeneous consolidation of the 
entire right lung, though there was some improvement on the left. It was concluded 
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that she now had a secondary staphylococcal pneumonia, but how much of her pul- 
monary pathology was due to the staphylococcus and how much to psittacosis was 
impossible to determine. 

On January 18 a supply of Erythromycin was obtained, and the patient was 
placed on 1.6 gm. daily for the first day and then 1.2 gm. daily in divided doses. At 
the same time Aureomycin was discontinued, and the dosage of Chloromycetin was 
gradually reduced to 1.5 gm. daily, because of the appearance of a mild gastro- 


Fic. 5. Roentgenogram on February 6 discloses the appearance of a huge abscess with a 
fluid level in the third left interspace. Improvement is apparent on the right. 


intestinal reaction. Subsequently there was a more rapid improvement in her 
general condition, and the facial cellulitis began to clear. Productive cough con- 
tinued, though improved. By January 25 her temperature was nearly normal and 
she was strong enough to go to the x-ray department for a two meter film. The 
latter (figure 4) showed extensive pulmonary consolidation and scattered areas 
of cavitation bilaterally, confirming the diagnosis of staphylococcal pneumonia. To 
aid in the evacuation of the pulmonary abscesses, postural drainage in various 
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positions, preceded by inhalation of a nebulized solution of epinephrine, was therefore 
instituted. On January 21 she again commenced to complain of right-sided pleuritic 
pain, and signs of fluid were noted at the right base; a thoracentesis yielded about 
50 c.c. of pure blood, culturé of which was negative. Anticoagulant therapy was 
therefore discontinued, and an infusion of 100 mg. of vitamin K analogue in 1,000 c.c. 
of 5% dextrose in saline was administered. During the next few days her pro- 
thrombin time rapidly returned to normal. A blood count on January 22 showed 


Fic. 6. On March 3 only small residual infiltrations remain at the site of the largest 
abscess cavity, and elsewhere pulmonary infiltrations and cavities are markedly improved. 
Some pleural reaction is still evident at the right base. 


the hemoglobin to be 9.0 gm. and the red count 3,260,000, and she was therefore 
transfused with 500 c.c. of fresh whole blood. Ferrous sulfate therapy was also 
begun. A second thoracentesis, on January 27, yielded 30 to 40 c.c. of blood and 
serum, culture of which grew Staph. aureus. It was felt that she had a small right- 
sided hemothorax complicating acute fibrinous pleurisy and anticoagulant therapy, 
with secondary staphylococcal infection. 

Because of the limited supply of Erythromycin, this drug was discontinued on 
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January 24. Almost immediately there was an exacerbation of her cough, an increase 
in sputum volume, and her temperature, which had been almost normal since January 
25, began slowly to rise. Erythromycin therapy was reinstated on February 4 and 
continued until March 29 as the sole antibiotic agent; since Chloromycetin had been 
discontinued on February 2. On this program her cough and sputum again improved, 
and by the middle of February the facial cellulitis had completely cleared. Serial 
roentgenograms of the chest showed initial enlargement of the multiple pulmonary 


Fic. 7. By April 5 the chest film is clear except for some residual pulmonary fibrosis 
and a few areas of bullous emphysema. 


abscesses, and the appearance of an extremely large abscess with a fluid level in the 
middle third of the left lung (figure 5). On February 7 she suddenly coughed up 
about 100 c.c. of purulent sputum containing Staph. aureus, and a roentgenogram 
on the following day revealed that the largest abscess had been evacuated, leaving 
an enormous air-filled cavity in the left lung. Thereafter there was progressive 
closure of all abscess cavities and decrease in size of the multiple pulmonary infiltra- 
tions. Her temperature became normal on February 8 and remained so, and white 
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blood counts after that date were normal. Her sputum continued to show Staph. 
aureus until the first week in March, when her cough disappeared; it did not recur, 
and no further sputum was obtainable. 

A chest roentgenogram on March 3 (figure 6) revealed closure of all but one 
or two of the abscess cavities and further improvement in the pulmonary infiltrations, 
though considerable pleural reaction was still evident at the right base. The huge 
abscess cavity in the left lung had completely cleared, leaving only a small residual 
scar. Her convalescence was complicated by a complete paralysis of the external 
rectus muscle of the left eye, which first became apparent in the last week in January 
and was presumed to be secondary to the cellulitis of the left orbital region. This 
responded very slowly to eye exercises, and by the latter part of March some return 
of function and diminution of diplopia were evident. Aside from the eye difficulties 
she was entirely asymptomatic after mid-March; she also remained afebrile, and 
physical examinations were negative. Erythromycin was discontinued on March 29 
without ill effects. A roentgenogram of the chest on April 5 (figure 7) revealed 
complete clearing of all abscess cavities, foci of pneumonic infiltration, and pleuritis. 
There remained scattered areas of pulmonary fibrosis and bullous emphysema, which 
probably represented permanent residuals of the staphylococcal pneumonia. Her 
further convalescence was uneventful, and in mid-April she was evacuated to a gen- 
eral hospital in the United States for further convalescence and pulmonary functional 
studies prior to final disposition. 


DIsScussION 


This patient presented a variety of complex and challenging therapeutic 
problems. Inasmuch as the course of the psittacosis became lost in the compli- 
cating staphylococcal pneumonia, the effect of the Aureomycin and the Chloro- 
mycetin on the virus component of her disease is difficult to assess. Both of these 
agents have been demonstrated to be effective against the psittacine viruses ;'~* 
however, and in view of the fact that psittacosis is frequently fatal in this age 
group, the very fact of the patient’s survival in the face of so many desperate 
complications speaks for the efficacy of the antibiotics in this particular situation. 
Erythromycin is also known to be effective against the psittacosis virus,’ but it 
was probably started too late in the course of the disease to exert any appreci- 
able influence. 

Although the secondary staphylococcal invaders were sensitive to Chloro- 
mycetin in vitro, progression of both the facial cellulitis and the staphylococcal 
pneumonia occurred in spite of the administration of this drug in large doses. 
It was not until the institution of Erythromycin in the third week of her disease 
that definite headway was made against the cellulitis, and the pneumonia like- 
wise first began to show response with prolonged administration of this drug. 
The usefulness of Erythromycin in the treatment of staphylococcal infections 
resistant to other antibiotic agents has been well established,**° and in this in- 
stance its value in this respect is particularly striking. Although not infrequently 
organisms will rapidly become resistant to Erythromycin,® ™ in the present case 
in vitro sensitivity was still demonstrable one month after the first use of 
the drug, and no clinical evidence of resistance was ever apparent. Neither was 
any significant toxicity encountered. 

The value of the anticoagulants in this case may be presumed, for the patient 
did not develop a cavernous sinus thrombosis in spite of a severe invasive sup- 
purative infection in an area from which spread to the cavernous sinus with 
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secondary thrombosis might be expected in the absence of treatment. The 
small hemothorax which appeared must be considered a complication of anti- 
coagulant therapy, however, and suggests caution in the use of these drugs in 
the presence of acute fibrinous pleurisy. 


SUMMARY 


A case of psittacosis was presented in which survival occurred in spite of 
the severity of the disease, the patient’s age (41), and the presence of three 
potentially fatal complications: severe nasal and periorbital cellulitis due to 
Staphylococcus aureus, severe bilateral staphylococcal pneumonia with multiple 
abscess formation and massive cavitation, and staphylococcal bacteremia. The 
favorable outcome was considered to be largely attributable to prolonged admin- 
istration of Erythromycin, the only antibiotic to’ which the staphylococci showed 
clinical sensitivity. 


SuMMARIO IN INTERLINGUA 


Un infirmera del armea—blanc, 41 annos de etate—esseva admittite al hospital 
le 4 de januario 1954, con tusse, febre, toxicitate, e signos radiologic de pneumonitis 
viral. Le etiologia del morbo esseva establite per tests a fixation de complemento 
pro psittacosis con un titro de 1:40, plus tarde de 1:80. Un complication se mani- 
festava le 9 de januario in le forma de un furunculo nasal que se disveloppava 
rapidemente in un extense cellulitis nasal, facial, e periorbital. Culturas bacteriologic 
revelava que le agente etiologic de iste infection esseva Staphylococcus aureus. Illo 
esseva resistente a omne antibioticos, excepte Chloromycetina e Erythromycina. Le 
13 de januario le patiente esseva desperatemente malade, suffrente de duo apparente- 
mente superante infectiones. Le therapia antibiotic usate consisteva de Aureomycina 
e Chloromycetina. Anticoagulantes esseva administrate pro evitar thrombosis del 
sinus cavernose. In despecto de iste tractamento, staphylococcos appareva tosto in 
le sputo, e roentgenogrammas thoracic revelava un extense bilatere pneumonia 
staphylococcal con multiple formation de abscessos e cavitates. Bacteremia staphy- 
lococcal esseva demonstrate duo vices. Le 18 de januario, Erythromycina in un 
dosage diurne de 1,2 g esseva instituite in loco de Aureomycina e esseva continuate 
(con un sol interruption de 10 dies) usque le 29 de martio. Drainage de postura e 
inhalation de aerosol a epinephrina esseva etiam instituite. Tosto post le institution 
de Erythromycina le cellulitis facial comenciava meliorar se. Roentgenogrammas 
serial prendite in le curso de februario revelava un progressive resolution del in- 
filtrationes pulmonar e cavitates de abscessos. In le curso del prime septimana de 
martio, staphylococcos dispareva ab le sputo. A medie-martio le patiente esseva 
completemente asymptomatic. Le 5 de april, un roentgenogramma revelava com- 
plete clarification de omne cavitates de abscesso e areas de pneumonia. Le subsequente 
convalescentia del patiente esseva routinari. Le favorabile resultato obtenite in iste 
caso in despecto de tante potentialmente mortal complicationes esseva attribuite in 
grande mesura al prolongate administration de Erythromycina. 
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PULMONARY CHANGES IN WELDERS: A REPORT 
OF THREE CASES * 


By Rosert Cuarr, M.D., F.A.C.P.,¢ Philadelphia, Pennsylvania 


Putmonakry changes resembling silicosis may follow inhalation for a number 
of years in enclosed places of welding fumes containing minute particles of iron 


oxide. But, unlike the pulmonary changes in silicosis, those in welders are con- 
sidered harmless. Occasionally, however, one meets a welder with respiratory 
difficulty without apparent reason other than exposure to welding fumes. 

This communication adds three such patients to those reported earlier.’ 


Case REpPorRTS 


Case 1. A 54 year old male had been exposed to welding fumes for 15 years. 
In December, 1954, he sought medical advice because of dyspnea, cough and substernal 
discomfort. The physical examination showed a well developed man weighing 180 
pounds. The chest was rounded and the respiratory expansion was limited on both 
sides. The breath sounds were distant and rhonchi were heard on both sides. The 
fluoroscopic examination showed limitation of the vertical excursions of the diaphragm. 
The roentgenologic examination (figure 1) showed exaggeration of the pulmonary 
markings, plus scattered small nodular densities throughout both lungs, especially in 
the lower half of each lung. The cardiac shadow was normal. The urinalysis, blood 
counts, electrocardiogram, sputum examinations and sedimentation rate were normal. 

The pulmonary function studies indicated respiratory insufficiency consistent with 
emphysema and fibrosis. 


* Received for publication November 7, 1955. 

From the Department of Medicine, Jefferson Medical College, and The Division of 
Medicine, Pennsylvania Hospital, Philadelphia. 

Presented in part to the Section on General Medicine, College of Physicians of Philadel- 
phia, October 24, 1955. 
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Two small pieces of lung were removed through the left fourth intercostal space 
anteriorly under local anesthesia. The histologic studies (figure 2) showed numerous 
iron particles, as shown by iron stain and thickening of the alveolar walls, as well as 
cellular infiltration about the perivascular spaces, with an increase of fibrous tissues 
about them. 

Case 2. A 60 year old male had been exposed to welding fumes for 40 years. 
He had been well until April, 1955, when he noted increasing dyspnea, cough, ex- 


Fic. 1. Case 1. Exaggerated linear shadows with scattered nodular densities. 


pectoration and substernal discomfort. The physical examination showed a well 
nourished man with orthopnea. The lips were cyanotic. The fingertips were clubbed 
and cyanotic. The chest was rounded, with limitation of the respiratory expansion 
on both sides. The breath sounds were distant, and numerous rhonchi were heard 
throughout the chest. The heart sounds were distant. The liver was palpable and 
the ankles were edematous. The urinalysis was negative. The blood counts showed 
secondary polycythemia, the hemoglobin being 19 gm. and the red blood cells over 
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6,000,000. The arterial oxygen values were: oxygen content, 15 vol. %; oxygen 
capacity, 19 vol. %; oxygen saturation, 76 vol. %. 

The roentgenologic examination (figure 3) showed exaggeration of linear 
shadows, together with numerous nodular densities in the lower half of each lung. 
About the hilar regions and throughout the right lung and the lower half of the left 
lung were shadows suggesting extensive fibrosis. The cardiac shadow was somewhat 
widened. The electrocardiogram showed findings compatible with right-sided strain 
of the heart. 

The biopsy of the lung (figure 4) showed distortion of the normal pulmonary 
architecture with chronic inflammatory changes. There were necrotizing bronchio- 
litis, epithelization of the alveoli and extensive fibrosis. There were numerous neu- 
trophils and macrophages. The picture was that of chronic pneumonitis with granu- 
lomatosis and angiitis. 


Fic. 2. Case 1. Perivascular deposition of iron particles with thickening of the alvedt&r iyall. 


Case 3. A 56 year old male had been exposed to welding fumes for 30 years. 
In April, 1954, he sought medical advice because of his increasing shortness of brégth, 
cough, and loss of strength and weight. Because of these symptoms he had stopped 
working altogether. The physical examination showed a poorly nourished man with 
obvious shortness of breath even while sitting. The lips were cyanotic. The fingtr- 
tips were clubbed. The chest was thin and barrel-shaped. There was practically no 
respiratory expansion. Throughout both lungs the breath sounds were distant. The 
heart and abdomen were negative. The ankles were not swollen. The urinalysis and 
electrocardiogram were negative. The blood counts showed secondary polycythemia. 
The arterial oxygen values were: oxygen content, 17 vol. %; oxygen capacity, 19 
vol. %; oxygen saturation, 90 vol. %; carbon dioxide content, 53 vol. %. 
The roentgenologic examination (figure 5) showed diffuse increase of the linear 
markings throughout both lungs and, in addition, in the lower third of each lung were 
scattered nodular shadows. 


CASE REPORTS 


Fic. 4. Case 2. Chronic inflammatory changes of the pulmonary parenchyma with fibrosis. 
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The pulmonary function studies showed reduction of pulmonary volumes, although 
his ventilatory ability was good. His arterial blood was unsaturated at rest and fell 
to 72% on exercise. The findings suggested pulmonary fibrosis with interference with 
the distribution of inspired air. 

A biopsy of the lung was deferred because of the critical nature of the patient’s 
condition. 


Fic. 5. Case 3. Extensive changes in both lungs compatible with pulmonary fibrosis. 


CoMMENT 


These three patients were ill, the essential symptoms being shortness of 
breath and cough. All three had been exposed for many years to fumes pre- 
sumably containing iron oxide particles. None of them was exposed to atmos- 
phere known to contain a hazardous concentration of silica. In the absence of 
circumstances indicating that their disease might have been due to something 
other than their occupation, it seems reasonable to presume that their illness re- 
sulted from pulmonary changes most likely brought about by exposure to the 
fumes containing minute particles of iron oxide. 
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Doig and McLaughlin * in England and Enzer and Sander * in the United 
States described pulmonary changes seen in men exposed to welding fumes. 
They observed that the findings in the roentgenograms of the chest were identical 
with those seen in silicosis. They also observed that, whereas in silicosis the 
changes were permanent, in this condition, on cessation of exposure, the shadows 
would disappear in some instances. 

The particles of iron oxide are generally considered inert when inhaled into 
the lungs. They are deposited in the lymphoid tissues of the lungs without caus- 
ing either fibrosis or damage to the pulmonary parenchyma. Experimentally it 
was possible to produce identical roentgenologic shadows in the lungs of animals, 
but the examination of the tissues showed no evidence of fibrosis. It is generally 
accepted that no functional impairment of the lungs occurs in this condition. 
Although the person with this condition may have a chronic cough and some 
sensation of discomfort, it has been said that none of them would become seri- 
ously ill. 

Is the difficulty presented by these three patients due solely to the deposition 
of iron oxide in the lungs? Is it possible that, in addition to the iron particles, 
some other noxious fumes in the workshop were responsible for the changes 
noted in the tissues? There is no answer to this at present. From the stand- 
point of medical management, it would seem reasonable to regard a prolonged 
exposure to welding fumes in rare instances as being capable of bringing about 
considerable respiratory disturbance. 

As far as treatment was concerned, these three patients experienced tem- 
porary relief on inhaling vaporized bronchodilator drugs delivered by means of 
an intermittent positive pressure apparatus three times daily. 


SUMMARY 


Three welders with respiratory disturbances are reported. The outstanding 
complaints were dyspnea and cough. The roentgenograms of the lungs were 
compatible with diffuse fibrosis. The biopsy of the lungs in two revealed fibro- 
sis. Inhalation of vaporized bronchodilator drugs gave symptomatic relief. 


SUMMARIO IN INTERLINGUA 


Alterationes pulmonar de apparentia simile a silicosis pote occurrer post le in- 
halation—annos durantee in locos interior—de fumos de soldation que contine 
minuscule particulas de oxydo de ferro. Sed in contrasto con le alterationes pulmonar 
in casos de silicosis, le alterationes pulmonar in soldatores es considerate como 
innocue. Nonobstante, de tempore a tempore on incontra un soldator con difficultates 
respiratori sin causa apparente altere que le inhalation de fumos soldatori. 

Le presente communication reporta le casos de tres soldatores con disturbationes 
respiratori. Le major molestias esseva dyspnea e tusse. Le roentgenogrammas del 
pulmones esseva compatibile con fibrosis diffuse. In duo casos, biopsia pulmonar 
confirmava le presentia de fibrosis. 

Doig e McLaughlin in Anglaterra (Lancet 1: 771, 1936) e Enzer e Sander in 
le Statos Unite (J. Indust. Hyg. and Toxicol. 20: 333, 1938) ha describite alterationes 
pulmonar in homines exponite al action de fumos de soldation. Illes observava que 
le constatationes in roentgenogrammas del thorace esseva identic con illos in casos 
de silicosis. Illes etiam observava que in contrasto con silicosis in que le alterationes 
es permanente, le umbras roentgenographic que occurre in le condition hic discutite 
pote disparer in certe casos post le cessation del exposition al fumos de soldation. 
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Le particulas de oxydo de ferro que es inhalate e deponite in le pulmones es 
generalmente considerate como inerte. Illos es deponite in le histos lymphoide del 
pulmones sin causar fibrosis o lesion del parenchyma pulmonar. Nos ha succedite a 4 
producer in experimentos animal exactemente le mesme typo de umbras roentgeno- j 
graphic pulmonar, sed le examine histologic revelava nulle signo de fibrosis. II es 
generalmente admittite que in iste condition il non occurre ulle corruption functional j 
del pulmones. Ben que le individuos suffrente de iste condition pote haber un tusse F 


chronic e un certe sensation de disconforto, on ha asserite que nulle grave maladia 
pote resultar. 

Le question se presenta si le tres patientes del presente reporto debe lor difficultates 
al deposition de oxydo de ferro in le pulmones. Es il possibile que, a parte le 
particulas de ferro, altere generes de fumo nocive in le officina esseva responsabile 
pro le alterationes histologic que esseva revelate in nostre examine? A iste momento 
nos non possede le responsa a iste question. Ab le puncto de vista del practica medical 
il pare rationabile reguardar un prolongate exposition a fumos de soldation como 
capace a producer in rar casos considerabile grados de disturbation respiratori. 

Quanto al question del tractamento, nostre tres patientes experientiava un al- 
leviamento temporari de lor symptomas in consequentia del inhalation de vaporisate 
drogas bronchodilatatori que esseva administrate tres vices per die per medio de 
un apparato de intermittente pression positive. 


BIBLIOGRAPHY 


1. (a) Charr, R.: Respiratory disorders among welders, J. A. M. A. 152: 1520-1522 (Aug. 
15) 1953. 
(b) Charr, R.: Respiratory disorders among welders, Am. Rev. Tuberc. 71: 877-884 3 
(June) 1955. 
2. Doig, A. T., and McLaughlin, A. I. G.: X-ray appearances of the lungs of electric arc 
welders, Lancet 1: 771, 1936. 
3. Enzer, N., and Sander, O. A.: Chronic lung changes in electric arc welders, J. Indust. 
Hyg. and Toxicol. 20: 333, 1938. 


PAROXYSMAL NOCTURNAL HEMOGLOBINURIA: CASE 
REPORT WITH COMMENTS UPON THE 
URINARY IRON LOSS * 


By SAmueEt I. Rapaport, M.D., Emmett B. Rettty, M.D., Norman 
R. Eape, M.D., and Hersert O. Carne, M.S., 
Long Beach, California 


PAROXYSMAL nocturnal hemoglobinuria (Marchiafava-Micheli syndrome) is 
a rare chronic hemolytic anemia characterized by intravascular hemolysis and the 
urinary excretion of hemoglobin and hemosiderin. An acquired defect of the : 
red blood cell stroma causes the patient’s erythrocytes to be destroyed by a nor- 
mal plasma factor or factors, possibly the newly described euglobulin, properdin.* 
An associated leukopenia and thrombocytopenia suggest that these elements share 


* Received for publication January 24, 1955. 
From the Department of Internal Medicine and the Laboratory Service, Veterans Ad- 
ministration Hospital, Long Beach, California. 
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the protoplasmic defect. Despite the thrombocytopenia, spontaneous thromboses 


are common and a major cause of death. 

This case report illustrates many of the unique features of paroxysmal noctur- 
nal hemoglobinuria. It calls particular attention to the possibility of the develop- 
ment of secondary iron deficiency due to the steady loss of iron in the urine over 
many years. 


Case Report 


A 60 year old white janitor entered Long Beach Veterans Administration Hos- 
pital in January, 1953, because of pain and swelling of the legs and generalized 
weakness. 

He had first noticed black urine in 1938. Over the intervening 15 years he ex- 
perienced frequent two- to three-day periods during which the first urine voided after 
awakening was dark brown to jet black in color. This occurred in the mornings ex- 
cept for one year when he worked at night. Then he passed dark urine upon arising 
at about 11 p.m. 

He first sought medical care in 1944 because of weakness. Pernicious anemia 
was suspected but liver injections were ineffective. In 1947, while he was hospitalized 
elsewhere, a diagnosis of paroxysmal nocturnal hemoglobinuria was made. He was 
given folic acid, liver and iron, which he took until 1950. Since then he had re- 
ceived only vitamin Bw by injection at roughly six week intervals. 

He was able to work until August, 1952, when he developed extreme fatigue and 
swelling and tenderness of his legs. In October, 1952, he was hospitalized elsewhere 
for two weeks for these complaints and received four 500 ml. transfusions of whole 
blood without incident. In December, 1952, leg pain and swelling returned, and be- 
cause of this and generalized weakness he was admitted to this hospital on January 
27, 1953. 

Physical Examination: The vital signs were normal except for a fever of 100° F. 
There was pallor of the skin and mucous membranes but no icterus. The heart and 
lungs were normal. Neither the liver nor the spleen could be felt. Both calves were 
tender to palpation, and there was edema of the left lower leg. 

Laboratory Examination: The red blood cell count was 2,000,000 per cubic milli- 
meter; hemoglobin, 4.9 to 5.3 gm. %; hematocrit 16 to 18%. The red cells were 
hypochromic. No spherocytosis was noted. The white blood cell count varied be- 
tween 2,500 and 5,000 per cubic millimeter, with a normal differential pattern. Plate- 
let counts varied from 70,000 to 100,000 per cubic millimeter (normal, 150,000 to 
250,000). 

Reticulocyte counts fell between 1.5 and 10.0%. Red cell fragility by the saline 
dilution method was normal. Repeated direct and indirect Coombs’ tests were nega- 
tive. A Donath-Landsteiner test was negative. Three serum iron determinations 
during the first weeks of hospitalization were 27, 30 and 60 micrograms %, respec- 
tively. Three serum iron determinations after oral iron therapy was started were 160, 
100 and 130 micrograms %, respectively. A bone marrow examination revealed 
marked normoblastic erythroid hyperplasia. 

Serologic tests for syphilis were negative. Several routine urinalyses were nor- 
mal. Several stool specimens were negative for occult blood. Serum albumin was 
3.9 gm. %; serum globulin, 1.8 gm. %. Thymol turbidity, cephalin flocculation, pro- 
thrombin concentration and Bromsulphalein excretion were all within normal limits. 
Repeated serum bilirubin determinations were either normal or slightly elevated. The 
highest levels noted were 0.4 mg. % for the one minute determination and 2.2 mg. % 
total. Frequent 24 hour urinary urobilinogen determinations by Watson’s method 
were within the 1 to 3 mg. range, with an occasional value up to 5 mg. 
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The acid hemolysis test of Ham? was positive. The thrombin hemolysis test of 
Crosby * was also positive. Methemalbumin was demonstrated in the plasma by 
Schumm’s test. Prussian blue stains of the urinary sediment revealed large quanti- 
ties of hemosiderin. Methemoglobin was demonstrated spectroscopically in the urine, 

Hospital Course: Two days after admission the patient developed severe right 
upper abdominal pain. He then told of similar but milder pain which had occurred 
frequently during the preceding two to three years. A small, firm, very tender mass 
was palpated and thought to be a distended gall-bladder. Attacks of pain continued for 
the next three weeks. Therefore, on February 20, 1953, a cholecystectomy was done 
and a chronically inflamed gall-bladder containing several small bilirubin stones was 
removed. Because of extension of his bilateral thrombophlebitis, and to prevent post- 
operative pulmonary embolization, the inferior vena cava was ligated during the same 
operation. Dicumarol was started two days after surgery. In the immediate post- 
operative period his thrombophlebitis grew worse, but gradually subsided over a two 
month period. 

Five 500 ml. whole blood transfusions and one 500 ml. transfusion of washed red 
cells were required during the first three and a half weeks of hospitalization to main- 
tain his hemoglobin level above 10 gm. %. Another whole blood transfusion was 
given about three weeks postoperatively. No more blood was given until June 4 and 
5, 1953, when two 500 ml. transfusions of washed red blood cells were followed by 
increased hemolysis with hemoglobinuria. No transfusions have been given for over 
a year since. 

The patient has continued upon Dicumarol therapy for over a year. There has 
been one minor thrombophlebitic episode, which occurred when his prothrombin time 
had climbed above the therapeutic range. Ferrous sulfate, 5 gr. three times a day, 
was started in April, 1953, and continued for about a year. 

His hemoglobin has remained in the 8.5 to 10 gm. % range. He has continued 
to be leukopenic, with an occasional white blood cell count below 2,000. Thrombo- 
cytopenia has been inconstant. His urine has shown “perpetual hemosiderinuria.” 

He has been able to undertake sedentary activity. He must wear elastic stock- 
ings when up to prevent edema of the lower legs. 


CoMMENT 


This patient fulfills the diagnostic criteria for paroxysmal nocturnal hemo- 
globinuria. The voiding of dark urine upon arising, either in the morning or, 
when he slept during the day, in the evening, is the classic symptom of this dis- 
order. The physical finding of pronounced pallor without icterus is significant. 
The reticulocytosis and normoblastic hyperplasia of the bone marrow point to 
the hemolytic origin of the anemia. The finding of only slight, inconstant ele- 
vation of the serum bilirubin level and of the urinary urobilinogen output sug- 
gests that the hemolysis is intravascular. This is verified by the demonstration 
of methemalbumin in the plasma and of hemosiderin, methemoglobin and in- 
creased amounts of iron (see graph) in the urine. Important negative labora- 
tory findings, which rule out other hemolytic mechanisms, are the absence of 
spherocytosis and of decreased resistance to Aemolysis by hypotonic saline, the 
negative direct and indirect Coombs’ tests, and the negative serology and Donath- 
Landsteiner test. 

The patient exhibited the characteristic leukopenia and thrombocytopenia of 
paroxysmal nocturnal hemoglobinuria. The diagnosis was confirmed by the 
demonstration that normal serum, to which either acid or thrombin was added, 
hemolyzed the patient’s red cells but not normal red cells. 
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The patient’s bilateral thrombophlebitis can be attributed to the thrombotic 
tendency present in paroxysmal nocturnal hemoglobinuria. Why this occurs 
is unknown. Perhaps, as Crosby suggests,‘ an increased intravascular destruc- 
tion of platelets liberates thromboplastic material. The recent observation of 
Quick and co-workers * that hemolyzed red cells have thromboplastic properties 
may also afford a clue. Whatever the cause, these patients, in our opinion, 
should be kept upon continuous Dicumarol therapy to prevent recurrent 
thromboses. 

Bilirubin gall-stones are a frequent complication of chronic hemolytic ane- 
mias, particularly those with extravascular hemolysis. Although the hemolysis 
of paroxysmal nocturnal hemoglobinuria is intravascular, some plasma hemo- 
globin is picked up by the reticuloendothelial system and converted to bilirubin. 
The patient’s cholelithiasis probably resulted from this increased bilirubin 
excretion. 

Chronic hemolysis is usually associated with an elevated serum iron level. 
We were intrigued, therefore, to find low serum iron values. Infection is 
known to depress the serum iron level, and our patient had both thrombo- 
phlebitis and cholecystitis. However, a true iron deficiency seemed a more likely 
explanation, for hypochromic red cells were noted upon the admitting blood 
smear. Furthermore, the serum iron level remained low after the infections 
subsided. 

There was no clinical evidence for gastrointestinal bleeding, and repeated 
stool examinations were negative for occult blood. This left the possibility that 
enough iron had been lost in the urine to produce the iron deficiency. This 
seemed reasonable, for the history of dark urine dated back 15 years. During 
this period the patient had received an unknown amount of iron by mouth for 
only three years, between 1947 and 1950, and had received only four transfu- 
sions prior to admission to our hospital. 

The unusual tissue distribution of iron in paroxysmal nocturnal hemoglo- 
binuria implies that the quantity of iron lost in the urine is significant. In the 
other chronic hemolytic anemias the spleen and liver are filled with hemosiderin. 
However, in paroxysmal nocturnal hemoglobinuria the liver and spleen may be 
empty of stainable iron while the kidney is packed with hemosiderin. Crosby * 
explains this by the daily small but cumulative iron loss due to “‘perpetual hemo- 
siderinuria,” plus the less frequent but increased iron excretion which occurs 
when hemoglobin appears in the urine. 

Figures of 3 to 5 mg. are given‘ for the daily urinary iron loss in patients 
with “perpetual hemosiderinuria.” We followed our patient’s total daily urinary 
loss, as measured by the method of Kitzes, Elvehjem and Schuette,® for about 
three months. The excretion, as the graph shows, varied greatly (figure 1). 
On three occasions, during episodes of hemoglobinuria, the 24 hour urinary iron 
loss exceeded 20 mg. The average loss for the period of observation was 4 mg. 
per day. This is about four times the normal daily loss by all routes.’ Un- 
replaced urinary iron loss of this average magnitude over a period of years 
would deplete the body’s iron stores. 

It is impossible to evaluate the extent to which iron depletion may have con- 
tributed to the patient’s anemia. An attempt to observe the effect of oral iron 
was marred by the necessity for giving seven 500 ml. blood transfusions during 
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the preceding two and a half months. Thus, an undetermined quantity of iron 
was supplied from the breakdown of transfused cells before any oral iron was 
given. 

The patient’s present ability to maintain his hemoglobin level in the 8.5 to 
10 gm. % range without transfusions cannot be credited to iron replacement 
alone. He is now free of infection or thrombotic complications, both of which 
depress red cell production. Furthermore, Dicumarol is thought to reduce the 
rate of hemolysis in this disease.* Certainly no ill effects were noted from the 
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administration of oral iron. This is in contrast to the report of Hickey and 
Malley * of hemolytic episodes provoked by oral iron. 

The difficulty in generalizing about the relation of therapeutic procedures to 
hemolytic crises in paroxysmal nocturnal hemoglobinuria is also illustrated by 
our patient’s response to blood transfusions. It has been stated ® that washed 
red cells can be given safely to these patients, whereas whole blood transfusion 
is dangerous because of the simultaneous administration of the plasma factor to 
which the patient’s own cells are sensitive. Our patient received two transfu- 
sions of washed cells, on June 4 and 5, 1953. Unfortunately, they were followed 
by severe hemoglobinuria, as shown by the increased urinary iron excretion on 
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the graph. Yet the previous administration of four whole blood transfusions at 
another hospital and six whole blood transfusions at this hospital did not pro- 
voke hemolysis. 

The fate of the pigments liberated into the plasma in paroxysmal nocturnal 
hemoglobinuria is of interest. Intravascular hemolysis results in both hemo- 
globinemia and methemalbuminemia. Oxyhemoglobin and methemalbumin give 
the plasma of these patients its typical brown appearance. Methemalbumin is a 
pigment similar to methemoglobin in that the ferrous ion is oxidized to ferric 
ion, but it differs in that hematin is combined with albumin instead of globin. 
Methemalbumin cannot pass the glomerular filter. It is removed from the 
plasma by the reticuloendothelial system and is thought to be converted to 
bilirubin. 

A large part of the plasma hemoglobin is also picked up by the reticulo- 
endothelial system and converted to bilirubin. However, hemoglobin is able 
to pass the glomerular filter. It is completely reabsorbed by the tubule cells 
until the plasma level exceeds about 130 mg. %, when it begins to appear in the 
urine. The resorbed hemoglobin is split within the renal tubule cell. The 
globin is returned to the metabolic pool of the body, although a small amount is 
said to appear in the urine.* The porphyrins are salvaged primarily as bilirubin. 
The iron is not returned to the blood so efficiently. Rather, iron accumulates in 
the renal tubular cells as ferritin and hemosiderin, probably as the result of the 
normal action of apoferritin in retaining iron. With time, the renal tubule cells 
become packed with hemosiderin. These cells, or the hemosiderin from them, 
are passed into the urine where they can be demonstrated by the Prussian blue 
stain. It was probably this steady loss of hemosiderin over the years, rather 
than the infrequent occurrence of hemoglobinuria, that was primarily responsible 
for our patient’s iron depletion. 


SUMMARY 


A patient with paroxysmal nocturnal hemoglobinuria is described who had 
low serum iron levels and hypochromic red blood cells, probably due to the steady 
loss of iron in the urine over many years. His urinary iron loss was measured 
over a three month period. At times it exceeded 20 mg. per day. The average 
loss was 4 mg. per day. The manner in which iron is lost in the urine in this 
disease is discussed. 


SUMMARIO IN INTERLINGUA 


Es describite un patiente con nocturne hemoglobinuria paroxysmal qui habeva 
basse nivellos de ferro seral e erythrocytos hypochromic. Le patiente habeva un his- 
toria de 15 annos de urinas obscur. Le ingestion de ferro durante iste periodo con- 
sisteva de indeterminate quantitates de ferro oral prendite inter 1947 e 1950 e le 
ferro derivate ab le decomposition del hemoglobina in 2.000 ml de sanguine adminis- 
trate circa quatro menses ante le admission del patiente al hospital in le prime parte 
del anno 1953. 

Le constatationes pathologic in nocturne hemoglobinuria paroxysmal pare indicar 
que significative quantitates de ferro es perdite in le urina. In contrasto con le situa- 
tion in altere anemias hemolytic, le splen e le hepate in casos de nocturne hemo- 
globinuria paroxysmal pote esser disproviste de hemosiderina durante que le cellulas 
reno-tubular es ric in le pigmento. 
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Le perdita urinari de ferro esseva mesurate in nostre patiente durante un periodo 
de tres menses. A vices illo excedeva 20 mg per die. Le perdita median esseva 4 
mg per die, i.e. quatro vices le normal perdita diurne per omne vias de excretion. 
Le constante e non-compensate perdita de tal quantitates de ferro in le urina durante 
un periodo de 15 annos debe resultar in un depletion del reservas de ferro del corpore. 

Ferro es perdite in le urina in le forma de hemosiderina que es accumulate in le 
cellulas reno-tubular in consequentia del decomposition de augmentate quantitates de 
hemoglobina re-absorbite. In plus, ferro es perdite in le forma de hemoglobina 
quando su concentration in le plasma excede le limine renal. 

Il non esseva possibile evalutar le grado a que depletion de ferro contribueva al 
anemia del patiente hic discutite, proque ille requireva multe transfusiones durante 
le menses ante le initiation de un curso de ferro oral. Assi un indeterminate quan- 
titate de ferro esseva fornite per le decomposition de cellulas transfundite ante le 
administration de ferro oral. 

Le facto que le patiente es capace al tempore presente a mantener un nivello de 
hemoglobina de inter 8,5 e 10 mg pro cento sin transfusiones non es attribuibile al 
reimplaciamento de ferro sol. Le patiente es nunc libere del infection e del throm- 
boses que ille habeva al tempore de su prime presentation a nos e que exerce un 
effecto depressive super le production de erythrocytos. In plus, le patiente recipe un 
continue therapia a Dicumarol del qual on crede que illo relenta le hemolyse in 
iste morbo. 
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PHENYLPYRUVIC OLIGOPHRENIA 


PHENYLPyRUVIC oligophrenia (phenylketonuria) is a rare malady 
which has aroused much interest because it offers the most clear cut example 
of a serious mental illness which is directly dependent upon a disturbance 
of metabolism. The disease was first identified by Foelling* in Norway 
in 1934, who observed that the urine of certain idiotic children gave an 
intense green color when tested with ferric chloride solution, the routine 
test (Gerhardt) for diacetic acid. A systematic search among hundreds 
of inmates of institutions for the feeble minded brought to light, in all, 10 
such cases. He was able to isolate and identify the abnormal constituent 
in the urine as Phenylbrenztraubensaure (phenylpyruvic acid). ‘he reac- 
tion is diagnostically specific, as the substance has never been found in the 
urine of mentally normal subjects nor in any other pathological condition. 
Foelling gave a good clinical description of the disease, and he recognized 
its familial occurrence. 

Following his report, similar cases were quickly identified in Great 
Britain ( Penrose,’ 1935) and in this country, particularly by Jervis,** as 
well as a few scattered cases in France and Switzerland. Careful studies 
have also been reported by Mautner and Quinn’ and particularly by 
Cowie.° 

In addition to the ferric chloride reaction in the urine, all cases show 
outspoken mental deficiency, usually of high grade. About two-thirds are 
classed as idiots, with an I. Q. below 20 and in some cases as low as 4 to 6. 
About a third are imbeciles with a rating of 20 to 50, whereas a few rate 
somewhat higher as morons. The defect is demonstrable as early in infancy 
as an adequate examination is feasible. The ability to walk and talk is 
acquired late (2 to 6 years) in those who can ever do so. A large group 
of idiots remain below the 10 per cent level of intelligence, do not learn to 
talk or even walk, cry out, tear up their clothes, are incontinent and helpless. 
They may eat voraciously, but some may not be able to feed themselves. 
The lowest are little better than vegetables. 

1 Foelling, A.: Uber Ausscheidung von Phenylbrenztraubensaure in den Harn als Stoff- 
bani in Verbindung mit Imbezillitat, Ztschr. f. physiol. Chem. 227: 169-176, 

2 Penrose, L. S.: Inheritance of phenylpyruvic amentia (phenylketonuria), Lancet 2: 


192-194, 1935. 

3 Jervis, G. A.: Phenylpyruvic oligophrenia. Introductory study of fifty cases of 
mental deficiency associated with excretion of phenylpyruvic acid, Arch. Neurol. and 
Psychiat. 38: 944-963, 1937. 

4 Jervis, G. A.: Genetics of phenylpyruvic oligophrenia. A contribution to study of 
the influence of heredity on mental defect, J. Ment. Sc. 85: 719-762, 1939. 

5 Mautner, H., and Quinn, K. V.: Phenylpyruvic oligophrenia, Ann. paediat. 172: 1-27, 
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® Cowie, V.: Phenylpyruvic oligophrenia, J. Ment. Dis. 97: 505-531, 1951. 
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The few morons can care for themselves and carry out simple activities. 
A majority of such subjects tend to be apathetic and are easily managed, 
but they may be subject to violent temper tantrums, and the older ones may 
be difficult to control or even dangerous. Although in many cases a fairly 
stable low mental level is maintained, some subjects who have rated as high 
as imbeciles (I. Q. of 35) have subsequently deteriorated to a very low 
level (5).° There is always a sharp distinction between affected and un- 
affected subjects, although the severity of the disturbance or the results it 
causes may vary in degree. 

Physical development is but little affected except for a slight micro- 
cephaly. Although dwarfism has been reported,’ normal weight and stature 
are usual, and muscular development and strength are normal. These 
subjects tend to have fair skin and light hair, and often they are less pig- 
mented than other members of their family. The skin is sensitive to light, 
and eczematous eruptions have been reported. The disease does not directly 
shorten life, but secondary complicating disease may do so, and relatively 
few cases in adults have been observed. 

Sexual development is usually normal, and frequent masturbation is the 
rule among older subjects. The intellectual level is so low that segregation 
of sexes is necessary for custodial care, and procreation is unusual. Three 
female subjects in the moron class have given birth to living children, how- 
ever. One had four children, of whom two were normal and two affected.* 

The major and only important physical abnormalities described concern 
the neuromuscular system. There is often increased tonus or rigidity of a 
cog wheel type, with hyperreflexia but normal plantar responses. There 
is a disturbance of associated movements and occasionally a tendency to 
propulsion or retropulsion. Peculiar attitudes may be assumed, with the 
neck and spine flexed to a crouching posture and the arms flexed at the 
elbows and wrists (“pithecoid”*). There may be purposeless rhythmic 
movements of the fingers and hands, or of the whole body, showing athetoid 
features. Their behavior is reminiscent of the katatonic form of schizo- 
phrenia. This type of extrapyramidal disturbance has suggested a loss 
of function or actual atrophy of the cerebral cortex, and this has received 
some support from pneumoencephalograms. 

Epileptic seizures, usually grand mal, have been observed in about 20 
per cent of the subjects, and in them the electroencephalograms often show 
the usual epileptic abnormalities. Otherwise no specific nor evidently sig- 
nificant abnormalities have been recognized. Low voltage, a lack of dif- 
ferentiation of rhythmical pattern, and ‘‘poor coérdination” between different 
parts of the brain have been mentioned.® 

Three autopsies have been reported, and cortical atrophy has been de- 

7 Klein, D.: Uber einen Fall von phenylpyruvischer Idiotie mit Zwergwuchs, Monatschr. 
f. Psychiat. u. Neurol. 111: 273-291, 1946. 


8 Delay, J., et al.: L’Oligophrénie phénylpyruvique; nouvelles observations, Bull. et 
mém. Soc. méd. hép. Paris 64: 669-673, 1948. 
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scribed, although the anatomical evidence available is scanty. In one only 
(Klein) there was extensive atrophy of one frontal lobe with lesions in the 
homolateral extrapyramidal centers, but the causative relation of all these 
lesions to the syndrome in question is quite doubtful. No significant lesions 
in other organs have been recognized. 

The familial nature of the disease was recognized by Foelling, and his 
observations have been amply confirmed. Siblings are often involved. 
In Jervis’ series * 200 cases occurred in 125 families. Consanguineous mar- 
riages have been reported in about 10 per cent of the sibships. On the other 
hand, the malady has been rarely found in half-siblings, parents, uncles, aunts 
or cousins of the subjects. The families of many subjects have been studied 
carefully with reference to the mode of inheritance, particularly by Munro ° 
and Jervis,‘ and the data subjected to critical statistical analysis. There 
is general agreement that the abnormality is transmitted as an autosomal 
recessive character and that only a single gene is involved. Each parent 
of an affected subject, therefore, would carry one defective gene (hetero- 
zygotes), and theoretically 25 per cent of the children should receive two 
defective genes (homozygotes) and develop the malady. The number of 
cases observed corresponds closely to this figure, when corrected for certain 
disturbing factors. 

The disease, has been observed in individuals from many Aryan nations, 
but it is striking that no Jews have been involved, and no Negroes. The 
number of heterozygotes, who are symptomless and cannot as yet be identi- 
fied, is estimated at 1 per cent of the population, and the malady itself occurs 
in about one in 25,000. No relationship to any environmental factors can 
be found. 

The metabolic abnormality, which has been extensively studied, is evi- 
dently concerned with the breakdown of phenylalanine. The latter ac- 
cumulates in the blood and is excreted in the urine along with phenylpyruvic 
acid and probably some other degradation products. Phenylpyruvic acid 
is not found in the blood and presumably is produced in the kidney by 
deaminization of phenylalanine. Some confirmatory evidence is reported 
from one autopsy in which the characteristic green color was produced by 
pouring ferric chloride solution over the surface of a freshly cut slice of 
the kidney but not of the liver. Feeding phenylalanine increases the ex- 
cretion of both phenylalanine and phenylpyruvic acid in patients with this 
disease but not in normal subjects. On the other hand, the utilization of 
phenylalanine which is required in the synthesis of body protein is not dis- 
turbed. Presumably the difficulty results from the lack of a specific enzyme, 
possibly in the liver, but this has not been directly demonstrated. 

It is now believed by most observers that phenylpyruvic acid is not nor- 
mally formed from phenylalanine, but the latter is converted directly into 


Ne Munro, T. A.: Phenylketonuria. Data on 47 British families, Ann. Eugen. 14: 60-88, 
1947. 
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tyrosine by hydroxylation, which in turn is broken down by deaminization 
and oxidation eventually into carbon dioxide and water. Tyrosine is 
metabolized normally by these subjects, and the break in the cycle is the 
failure to convert phenylalanine into tyrosine. Under the stimulus of in- 
creasing concentrations of phenylalanine in the blood, a large part of this 
is converted by deaminization in the kidneys into phenylpyruvic acid and 
excreted as such. This might be regarded as an emergency relief measure. 

Some of the tyrosine normally metabolized is used in the production of 
melanin. The scanty pigmentation of these subjects, among other things, 
suggested that the injury to the nervous system might be due to a lack of 
tyrosine resulting from the failure to produce it from phenylalanine. This 
is improbable, however. About half the tyrosine metabolized is derived 
from protein independently of phenylalanine. The concentration of tyrosine 
in the blood as determined in some of these patients has been substantially 
identical with that in normal subjects. Tyrosine has been fed to a number 
of such patients * in quantities up to 20 grams a day for substantial periods 
without any effect whatever. It is quite possible that the brain had suf- 
fered irreparable injury before the administration of tyrosine was started. 
It seems probable, however, that the injury is inflicted directly by phenyl- 
alanine or some decomposition product not yet identified, since phenyl- 
pyruvic acid is not found in the blood or tissues other than the kidney. 
There is, however, no close correlation between the degree of mental re- 
tardation and the amount of phenylpyruvic acid excreted. 

The amount of phenylalanine in the blood and of phenylpyruvic acid 
excreted varies directly with the amount of protein in the diet. The idea 
of treating these patients by elimination of protein (and phenylalanine) 
from the diet as far as feasible naturally occurred to the earlier observers, 
but the technical difficulties and cost of such an experiment at first were 
insurmountable. More recently Bickel *® reported treating one patient by 
feeding an acid-hydrolyzate of casein from which phenylalanine had been 
removed by activated charcoal. Supplements were necessary, including 
enough milk to supply the phenylalanine required to maintain N equilibrium. 
This child of two years improved notably, became brighter, took an interest 
in its surroundings and food, began to crawl, to push chairs around and 
climb up on them. The hair darkened and the skin became smooth. In 
two experiments the addition of five grams phenylalanine per day resulted 
in prompt regression, with a gradual recovery after this was eliminated. He 
implies that treatment of older children had been less satisfactory. 

Woolf et al.** have reported treating three children in essentially the 
same manner. These ranged from two years eight months to five years 
seven months. Two were classed as idiots and one an imbecile. All showed 


10 Bickel, H., et al.: The influence of phenylalanine intake on the chemistry and be- 


havior of a phenylpyruvic child, Acta paediat. 43: 64-77, 1954. 
11 Woolf, L. L., et al.: Treatment of phenylketonuria with a diet low in phenylalanine, 


Brit. M. J. 1: 57-64, 1955. 
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some improvement. One child was described as inert, sleepy, unaware of 
its surroundings, able only to sit among its pillows, twisting its limbs about, 
unable to roll over or sit up, with only the “murmured vocalization of a 
baby.” After 10 months it was walking and beginning to talk. When 
the “progress rate” was charted, it showed a sharp increase in slope at the 
institution of the diet. There was a marked improvement in the electro- 
encephalograms with diminution or disappearance of the epileptic features. 
In one case petit mal seizures ceased. Improvement, however, was only 
relative, the progress rate still below normal. Improvement in G.Q. (gen- 
eral quotient) was from 20 to 30, 40 to 49, and 11 to 52, respectively. If 
results of practical value can be secured at all, it will probably be necessary 
to make the diagnosis in the early neonatal period. This offers practical 
difficulties, since the mental retardation is rarely recognized (or acknowl- 
edged) until late in the first year. Routine screening of infants even by a 
simple test of the urine is not very practicable when only about | in 25,000 
is likely to be positive. The examination of infants in tainted families, 
however, is relatively simple, and although some cases will be missed, this 
should be attempted until sufficient young infants have been treated to deter- 
mine the effectiveness of the treatment. 

These observations are of great academic interest in supporting the view 
that the neuropsychiatric disturbances are directly caused by the metabolic 
abnormality and are not merely associated phenomena. The disease is 
particularly interesting as it offers a favorable field for the study of human 
genetics because it presents a specific “unitary” character (the metabolic 
abnormality) which can be positively recognized with ease (by a simple 
urine examination). It has many analogies with such familial anomalies 
as alkaptonuria, cystinuria and amaurotic family idiocy. The prospects 
of restoring and maintaining these subjects as useful members of society 
do not seem bright, but this merits further study and effort. 


Paut W. CLouGH 
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Altern und Krankheit. 2nd Ed. By Proressor Dr. Mep. Max Bircer, Direktor der 
Medizinischen Universitatsklinik in Leipzig. 600 pages, with 285 illustrations; 
24.5 18 cm. 1954. Georg Thieme Verlag, Leipzig. Price, Gebunden DM 
40.00. 


This book on aging and disease, written by the Editor-in-Chief of the Zeitschrift 
fiir Altersforschung, represents the basic German text on gerontology. In workman- 
ship and general appearance the second edition is quite an improvement over the 
first edition of 1947, which was written and published under conditions of dire 
distress. The pages have been increased from 413 to 600, and the illustrations from 
170 to 285. 

This progress reflects the continued intensive activity of the pioneer of German 
gerontologic research, who began his investigations on the physiologic chemistry 
of aging tissues in 1927 and who, together with the late Emil Abderhalden, started 
in 1938 the Zeitschrift fiir Altersforschung, the first gerontologic journal in the field. 

The text consists of two main parts. The General Part (A) deals with the 
general and special physiology of aging and is subdivided into 25 chapters, with 
numerous subchapters. The approach is thorough. It covers changes undergone 
with time in inorganic matter, unicellular organisms and multicellular organisms, 
and describes the various theories of aging in the first five chapters, before the 
general phenomenology of aging in man is discussed in chapter 6. Anatomic and 
histochemical gerontologic changes (chapters 7 and 8) are differentiated from 
functional changes (chapters 9, 10 and 11). Subchapter 8 d is devoted to recent 
discoveries pertaining to changes in the heart, and the subchapter on the brain and 
central nervous system (8, k) contains extensive new experimental data on chemical 
gerontologic changes in the brain, as investigated by the author during the past four 
years. (Two hundred and forty brains were analyzed.) There are new subchapters 
on the hair, nails (8, n) and teeth (8,0). The subchapter on gerontologic changes 
in various electrocardiographic curves (10, a), a field in which the author’s associates, 
Dr. Schlomka and Dr. Michel, have been especially active recently, has been re- 
organized. A new chapter (12) deals with blood volume, blood cytology and coagu- 
lative properties in various age groups. The detailed analysis of sternal puncture 
tests from 22 patients 80 to 91 years old is noteworthy. Other new chapters deal 
with aging and ferment production (15), metabolism and age (17), biologic age 
(24) and longevity (25). 

The Special Part (B) discusses in 23 chapters (26-48) the course of diseases 
as dependent on age. An additional title, “Biorheutische Nosologie,” has been given 
to this part; by this the author emphasizes that illnesses take a different course at 
different age levels, and that diseases henceforth should be classified and taught 
accordingly. The course of various diseases is thus discussed over the entire life 
span, from infancy to old age. While this section logically includes the etiology and 
clinical science of the diseases of advanced age, little space has been devoted to 
therapy. Although supplying important theoretic and statistical data to the geria- 
trician, the author has purposely refrained from writing a text limited to geriatric 
medicine, for which other books are cited. 

The subchapter on tuberculosis (27, a) has been enlarged. Considerable space 
is given to the evaluation of circulatory function tests in aging man (27,1). New 
subchapters (33, c, d) deal with survival times of various cancer patients and with 
metastasis and age. 

The following chapters are completely new: Arthritis Deformans Paget (39) ; 
Alimentary Osteopathy (40); Differential Diagnostic Survey of Bone Diseases in 
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Different Age Groups (41); Age Level and Neurological Diseases (44); Heredity 
of the Aging Factor and of Old Age Diseases (45); The Biorheutic Teaching Sys- 
tem of Diseases in Relation to the Traditional Doctrine (47). 

A good deal of hitherto unpublished material from Max Birger and his school 
is included. Reference is made to numerous doctoral theses, and the reader is fre- 
quently referred to recent publications in the Zeitschrift fiir Altersforschung, which 
has been little read in this country since its reactivation in 1951. (Publication was 
interrupted from 1944 to 1951.) While most of the literature cited is German, the 
author has become familiar with the upswing of gerontology in this country and 
elsewhere, and has brought his Anglo-American references up to date. A regrettable 
exception is the omission of Edward J. Stieglitz’ text on geriatric medicine. In 
many instances the author speaks in the first person, assuming full responsibility 
for his conclusions and viewpoints, and at the same time stimulating the reader to 
study for himself the various aspects of a controversial issue. 

While transmitting an immense amount of scientific and clinical knowledge, the 
author also deals in noble language with ethical and philosophic problems in the 
handling of aged patients and the interpretation and human acceptance of the process 
of aging. Max Biirger, who was 70 years old in November, 1955, emerges as an 
impressive combination of medical scholar and experienced clinician, a warm-hearted 
man of classical education and a follower of the idealistic German philosophy of the 
19th century. 

The book has its share of misprints, most of them easy to recognize. A few 
of them are amusing: E. V. Cowdry, when quoted as E. v. Cowdry, becomes a mem- 
ber of the nobility; the Journal of Gerontology, cited as Z. Gerontology, becomes a 
Zeitscrift. Generally, the references to the literature are still handled in the old way 
(sometimes quite cursorily), and the time-saving American system of complete 
references has not yet been introduced. 

While one must expect that various investigators will take exception to some 
of Birger’s present conclusions in a rapidly developing field, this valuable book de- 
serves serious attention not only from those who want te devote themselves to geron- 
tologic research, but also from internists and geriatricians everywhere who are look- 
ing for accumulated basic information to aid them in their clinical work. 

Ernest Brucu, Ph.D., M.D. 


Corticotropin: Its Pharmacologic Effects in Man and Practical Therapeutic Utiliza- 
- tion, By Gorpon B. Myers, M.D., and Q. Wotrson, M.D. 80 pages; 
23 x 15 cm. (paper-bound). Wayne University Press, Detroit. 1955. Price, 
$1.75. 


This book deals with the biochemical and physiologic background of cortico- 
tropin, provides dosage schedules and makes specific suggestions for essential ad- 
juvant medication. The pharmacologic action and clinical application are presented 
for diseases of the endocrine system, disorders of organic and electrolyte metabolism, 
diseases of the gastrointestinal system, the blood, nervous system, eye, and disorders 
characterized by hyperreaction to tissue injury. 

This volume is to be recommended for its conciseness, clarity of expression, and 
the careful integration of basic physiologic and pharmacologic data with their 


clinical application. 
Kk, 


Roentgen Interpretation. 8th Ed. By Grorcc W. Hotmes, M.D., Honorary Phy- 
sician, Massachusetts General Hospital; Clinical Professor of Roentgenology, 
Emeritus, Harvard Medical School; Radiologist to the Waldo County Hospital, 
Belfast, Maine; and Laurence L. Rossins, M.D., Radiologist-in-Chief to the 
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Massachusetts General Hospital; Associate Clinical Professor of Radiology, 
Harvard Medical School. 525 pages; 15.5 x 24 cm. Lea and Febiger, Phila- 
delphia. 1955. Price, $10.00. 


Roentgen Interpretation (8th edition) has been completely revised and enlarged 
and is one of the most useful and effective texts for presenting the fundamental facts 
of radiologic diagnosis. The essentials of correct radiologic interpretation are 
stressed, but diagnostic pitfalls are also discussed. Normal features as well as 
pathologic ones are presented. 

This text is extremely well organized and illustrated. The illustrations are 
shown in the negative, as viewed in actual practice, in contrast to positives of 
previous editions, 

The brief, concise presentation of the radiologic aspects of various entities makes 
this book easy to read and understand. Because of this fact, it will prove extremely 
useful to students, general practitioners and specialists in other fields. It will be 


more useful to these groups than to radiologists. 
Joun M. Dennis, M.D. 


A Stereoscopic Atlas of Human Anatomy. Section Ill: The Upper Extremity. By 
Davip L. Bassett, M.D. 196 stereoscopic views in full color (Kodachrome). 
Published by Sawyer’s Inc., Portland, Oregon. Distributed by Williams & 
Wilkins Co., Baltimore, Md. 1955. Price, $22.50. 


This represents the third section of a stereoscopic atlas which, when completed, 
will provide three-dimensional Kodachrome views of dissections of the entire human 
body. The first sections to appear covered the central nervous system and the head 
and neck. For those who may not have seen the earlier sections a few words con- 
cerning the method and form of presentation may be in order. The illustrations 
are mounted in the familiar View-Master reels or discs for which stereoscopic viewing 
equipment is readily available. The reels are stored in fold-out pockets provided 
in each volume of the atlas.- The individual pages are joined by a plastic binder 
so that the books will stand or lie open for convenient reference as the reels are 
studied. The dissections illustrated in the reels are unmarked by labels, but the 
salient features displayed in each view may be identified on a corresponding pair of 
facing pages of the atlas. These provide a line drawing of the dissection in which 
numbered points correspond to the terms listed on the opposite page. The system 
of terminology employed is the B.N.A., except in cases where it fails to provide a 
needed term; here, suitable English words are used. 

Section III of the atlas consists of three volumes containing 28 reels of seven 
views each; a total of 196 stereoscopic views. The first reels cover the osteology of 
the superior extremity and include some excellent radiographs and angiograms of 
young and adult subjects. The next reels show various stages in the progressive 
dissection of the pectoral region and axilla, shoulder, arm, volar aspect of forearm, 
elbow joint, volar and lateral aspects of hand, dorsal aspect of forearm and hand, 
and joints of wrist, hand and fingers, in that order. The progress of the dissections 
is depicted in gradual stages which overlap sufficiently to enable the viewer to make 
easily the transition between successive views. The final views are devoted to a 
series of sagittal and transverse sections of the forearm, wrist and hand. 

Dr. Bassett’s skillful and meticulously executed dissections should both delight 
the most exacting instructor of anatomy and serve as an inspiration to the student. 
The photographer, Wm. B. Gruber, has expertly captured these dissections in stereo- 
scopic pictures of great depth, clarity and splendid color. 

While the student of anatomy will find no adequate substitute for actual dis- 
section he may, nevertheless, find the stereoscopic atlas helpful in several ways. It 
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will prove useful to him as a prosection, for comparison as his own work progresses 
and for review purposes, especially during study at home when the cadaver is not 
available. The atlas is of proved value in classroom teaching, where the views may 
be shown to a large group by means of ordinary or stereoscopic projection. The 
clinician who is apt occasionally to wish for aii opportunity to revisit the dissecting 
room should find the stereoscopic atlas of gicat value and convenience. 

Those who have used the atlas thus far look forward to the publication of ad- 
ditional sections which are now in preparation. ‘These will cover the thorax, 
abdomen, pelvis and lower extremity. 

Vernon E. 


Christopher's Minor Surgery. 7th Ed. Edited by Atton Ocusner, M.D., F.A.C.S., 
William Henderson Professor of Surgery and Chairman of the Department of 
Surgery, Tulane University of Louisiana School of Medicine; and Micnaer E. 
DeBakey, M.D., F.A.C.S., Professor of Surgery and Chairman of the Depart- 
ment of Surgery, Baylor University School of Medicine. 547 pages; 17.5 x 23.5 
em. W. B. Saunders Company, Philadelphia. 1955. Price, $9.00. 


This well known textbook was originally written in 1929 and revised through 
six editions by Dr. Frederick Christopher, Associate Professor of Surgery at the 
Northwestern University Medical School. The present seventh edition bears some 
slight resemblance to the previous editions, but it is essentially a new textbook. 
Dr. Ochsner and Dr. DeBakey have preserved the general intent of the original 
author, but the organization and illustrations are new. The text has been rewritten. 

The text is divided into eight parts according to systems. After part 1 on Gen- 
eral Considerations, there follow sections on the skin and subcutaneous (adjacent) 
tissue, the musculoskeletal system, the alimentary tract, the genito-urinary system, 
the head, the nervous system. Some overemphasis may be found in the section on 
peripheral vascular diseases since it embraces some 17% of the text. 

The illustrations are well chosen, and the reproduction is excellent. Many line 
drawings add greatly to the value of the text. Well chosen photographs and roent- 
genograms add to the written text and make this a very useful addition to the litera- 
ture. This book is quite valuable to the practitioner as well as to the surgeon and 
is worthy successor to the previous six editions of “Christopher’s Minor Surgery.” 


BOOKS RECENTLY RECEIVED 


Books recently received are acknowledged in the following section. As far as 
practicable those of special interest will be selected for review later, but it is not 
possible to discuss all of them. 


Atlas und Kursgefasstes Lehrbuch der Phonokardiographie und verwandter Unter- 
suchungsmethoden, By Priv.-Doz. Dr. Mep. K. Hotipack and Dr. Men. D. 
Wo tr; mit einem Geleitwort von Pror. Dr. K. H. Bauer; und einer technischen 
Einfiihrung von F. Scuwarzer. 171 pages; 28.5 x 20.5 cm. 1956. Georg 
Thieme Verlag, Stuttgart; in the U. S. A. and Canada: Intercontinental Medical 
Book Corporation, New York. Price, Ganzleinen DM 49.50. 


Cancer of the Lung: Pathology, Diagnosis, and Treatment. By Micton B. RosEn- 
BLATT, M.D., Associate Professor of Medicine, New York Medical College, etc.; 
and James R. Lisa, M.D., Director, Pathology Service, New York City De- 
partment of Hospitals, etc. 330 pages; 24X16 cm. 1956. Oxford University 
Press, New York. Price, $15.00. 
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Chest X-Ray Diagnosis. 2nd Ed. By Max Rrtvo, M.D., Assistant Clinical Pro- 
fessor of Radiology, Harvard Medical School, etc. 640 pages; 26 x 18 cm. 
1956. Lea & Febiger, Philadelphia. Price, $16.00. 


The Complete Medical Guide. By BENJAMIN F. Mitter, M.D.; illustrated by R. 
Paut Larkin. 913 pages; 23.5 15.5 cm. 1956. Simon & Schuster, New 
York. Price, $4.95. 


Congenital Heart Disease: Report of the Fourteenth M & R Pediatric Research Con- 
ference. 118 pages; 23 X 15.5 cm. (paper-bound). 1955, Issued by M & R 
Laboratories, Columbus, Ohio. Available to physicians on request. | 


Control of Insect Vectors in International Air Traffic: A Survey of Existing Legis- 
lation. 59 pages; 24 X 16 cm. (paper-bound). 1955. World Health Organiza- 
tion, Geneva; available in U. S. A. from Columbia University Press, Inter- 
national Documents Service, New York. Price, 70¢. 


Cybernetics: Circular Causal and Feedback Mechanisms in Biological and Social Sys- 
tems. Transactions of the Tenth Conference, April 22, 23, and 24, 1953, Prince- 
ton, N. J. Edited by Hernz von Foerster, Department of Electrical Engineer- 
ing, University of Illinois, Champaign, Ill. Assistant Editors: MARGARET MEAp, 
American Museum of Natural History, New York, N. Y.; and Hans LuKas 
Teuser, Department of Psychiatry and Neurology, New York University Col- 
lege of Medicine, New York, N. Y. 100 pages; 23.5 15.5 cm. 1955. Spon- 
sored by the Josiah Macy, Jr. Foundation, New York. Price, $2.75. 


Differentialdiagnose innerer Krankheiten. By Dr. Ropert Hecciin. 678 pages; 
24.5 17.5 cm. 1956. Georg Thieme Verlag, Stuttgart; in the U. S. A. and 
Canada: Intercontinental Medical Book Corporation, New York. Price, Ganz- 
leinen DM 69.60. 


The Exceptional Child Faces Adulthood: Proceedings of the 1955 Spring Conference 
of the Child Research Clinic of The Woods Schools, held in collaboration with 
The Department of Special Education, Teachers College, Columbia University, 
and The School of Education, The City College, New York, in New York City, 
May 6 and 7, 1955, on the topic, “The Exceptional Child Faces Adulthood,” in 
Three Sessions. 114 pages; 22.515 cm. (paper-bound). 1956. Sponsored 
by The Woods Schools, Langhorne, Pennsylvania. Free on request. 


The Habit of Tobacco Smoking. By W. Kosxowsk1, M.D., Professor at Alexandria 
University. 292 pages; 22.5 x 14.5 cm. 1956. John de Graff, Inc., New York. 
Price, $5.00. 


Handbook of Toxicology. Volume 1: Acute To-xicities of Solids, Liquids and Gases 
to Laboratory Animals. Edited by Witt1am S. Spector. Prepared under the 
Direction of the Committee on the Handbook of Biological Data, Division of 
Biology and Agriculture, The National Academy of Sciences, The National 
Research Council. 408 pages; 28 x 21.5 cm. (paper-bound). 1956. W. B. 
Saunders Company, Philadelphia. Price, $7.00. 


Impartial Medical Testimony: A Report by a Special Committee of The Association 
of the Bar of the City of New York on the Medical Expert Testimony Project. 
188 pages; 21.5 X 14.5cm. 1956. The Macmillan Company, New York. Price, 


$3.95. 
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The Interpretation of the Unipolar Electrocardiogram. By Gorvon B. Myers, M.D., 
Professor of Medicine, Wayne University College of Medicine, etc. 164 pages; 
28 X 21.5 cm. (leather-bound). 1956. The C. V. Mosby Company, Saint Louis. 
Price, $4.75. 


Lehrbuch der Verdauungskrankheiten. By Pror. Dr. Mep. Norsert HENNING; 
unter réntgenologischer Mitarbeit von Doz. Dr. Mep. WALTHER BAUMANN. 
562 pages; 24.5 17.5 cm. 1956. Georg Thieme Verlag, Stuttgart; in the 
U. S. A. and Canada: Intercontinental Medical Book Corporation, New York. 
Price, Ganzleinen DM 77.- 


The Management of Pain in Cancer. By Reusen C. Batacot, M.D., Assistant Pro- 
fessor, Division of Anesthesiology, University of Illinois College of Medicine, 
Chicago; J. W. J. Carpenner, M.D., Professor of Radiology and Director of 
Radiation Therapy, University of Chicago Clinics and Hospitals, and Argonne 
Cancer Research Hospital, Chicago; E. G. Gross, Ph.D., M.D., Professor and 
Head of Department of Pharmacology, State University of Iowa College of 
Medicine, Iowa City; Max S. Sapove, M.D., Professor of Surgery (Anes- 
thesiology) and Head, Division of Anesthesiology, University of Illinois Col- 
lege of Medicine, Chicago; Henry Scuwarz, II, M.D., Los Angeles Tumor 
Institute, Los Angeles, etc.; Oscar Sucar, Ph.D., M.D., Associate Professor 
of Neurological Surgery, University of Illinois College of Medicine, Chicago; 
SAMUEL G. Taytor, III, M.D., Associate Clinical Professor of Medicine, Uni- 
versity of Illinois College of Medicine, etc.; and V. RicHarp Zariinc, M.D., 
Clinical Assistant Professor of Neurology, University of Minnesota School of 
Medicine, Minneapolis. Edited by M. J. Scuirrrin, Ph.D., Assistant Pro- 
fessor, Division of Anesthesiology, University of Illinois College of Medicine, 
etc. Foreword by Warren H. Corr, M.D., Professor and Head, Department of 
Surgery, University of Illinois College of Medicine. 245 pages; 18 x 12.5 cm. 
1956. The Year Book Publishers, Inc., Chicago. Price, $4.50. 


Medical Research: A Midcentury Survey. Volume I. American Medical Research: 
in principle and practice. Volume II. Unsolved Clinical Problems: in bio- 
logical perspective. Edited by Estaer Everett Lape Associates. Volume 
I: 765 pages; Volume II: 740 pages; 23.5 15.5 cm. 1955. Published for The 
American Foundation by Little, Brown and Company, Boston. Price, $15.00 
for the two volumes. 


Medicina Interna: Compendio Prdctico de Patologia Médica. 5th Ed. By A. V. 
Domarus and P. Farreras; Redactado de Neuvo y Puesto al Dia por PEepro 
FARRERAS VALENTi, con la colaboracién de Ecipio S. Mazzer. 1,245 pages; 
26X17 cm. 1956. Manuel Marin y Cia., Barcelona. Price, $14.00. 


Pathologic Physiology: Mechanisms of Disease. 2nd Ed. Edited by Witttam A. 
SopeMAN, M.D., F.A.C.P., Professor of Medicine and Chairman of the Depart- 
ment of Medicine, School of Medicine, University of Missouri, Columbia, Mis- 
souri. 963 pages; 25.5 17cm. 1956. W. B. Saunders Company, Philadelphia. 
Price, $13.00. 


Personal Health Measures and Immunization. Volume III. Medical Department, 
United States Army. Preventive Medicine in World War II. Editor in Chief: 
CoLtonet JoHN Boyp Coates, Jr., MC. Editor for Preventive Medicine: Esse 
Curtis Horr, Ph.D., M.D.; Assistant Editor: Pepe M. Horr, M.A. 394 
pages; 26X18 cm. 1955. Office of the Surgeon General, Department of the 
Army, Washington, D. C. Price: $3.25 (buckram). For sale by the Super- 
intendent of Documents, U. S. Government Printing Office, Washington, D. C. 
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The Role of Algae and Plankton in Medicine. By Morton Schwimmer, M.D., 
Clinical Assistant in Medicine, The New York Medical College, Metropolitan 
Medical Center; and Davin Schwimmer, M.D., F.A.C.P., Assistant Professor 
of Medicine, The New York Medical College, Metropolitan Medical Center. 
85 pages; 22x 14 cm. 1955. Grune & Stratton, New York. Price, $3.75. 


Subacute Bacterial Endocarditis. Publication Number 274, American Lecture Series. 
By Anprew Kerr, Jr., M.D., Assistant Professor of Medicine, Louisiana State 
University School of Medicine, etc. A Monograph in The Bannerstone Division 
of American Lectures in Internal Medicine, edited by Roscoz L. Putten, A.B., 
M.D., F.A.C.P., Professor of Medicine and Dean, University of Missouri School 
of Medicine, Columbia, Missouri, etc. 343 pages; 22.5 X 14.5 cm. 1955. Charles 
C. Thomas, Springfield, Illinois. Price, $6.50. 


Vascular Surgery. Medical Department, United States Army. Surgery in World 
War II. Edited by Danret C. M.D., and E. DeBaxey, M.D. 
465 pages; 25.5 18cm. 1955. Office of the Surgeon General, Department of 
the Army, Washington, D. C. Price, $4.25. For sale by the Superintendent of 
Documents, U. S. Government Printing Office, Washington, D. C. 
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COLLEGE NEWS NOTES 


New Lire MEMBERS 
The College acknowledges with pleasure the following Fellows as Life Members: 


. John C. Wilt, Norwood, Man., Can. 

. DeForest R. Hastings, Minneapolis, Minn. 
. Louis D. Fey, Seattle, Wash. 

. Wade H. Boswell, Knoxville, Tenn. 

. Paul F. Miner, Boise, Idaho 

. L. Clair Burket, Altoona, Pa. 

. Horacio Abascal, Havana, Cuba 

. Arturo R. Casilli, Elizabeth, N. J. 

. A. Henry Clagett, Jr., Wilmington, Del. 
. Samuel Hobson, New Orleans, La. 

. Herman R. Parker, Greensboro, N. C. 

. Albert W. Bromer, New York, N. Y. 

. Merl G. Colvin, Williamsport, Pa. 

. Harold W. Kohl, Tucson, Ariz. 

. Herbert C. Moffitt, Jr., San Francisco, Calif. 
. John C. Parsons, Des Moines, Iowa 

. George R. Williamson, Pittsburgh, Pa. 

. Robert M. Sonneborn, Wheeling, W. Va. 
. Henry J. Weintraub, New York, N. Y. 
. Joseph F. Worthen, Staten Island, N. Y. 
. Harold R. Weidner, Coldwater, Mich. 

. Howard B. Sprague, Brookline, Mass. 

. Edward Mahon Kline, Shaker Heights, Ohio 
. Milton H. Freedman, Atlanta, Ga. 

. George E. Gates, South Bend, Ind. 

. Isadore Schlamowitz, New York, N. Y. 
. Hugh Smith, Greenville, S. C. 

. Leonard G. Steuer, Cleveland, Ohio 

. Benjamin M. Gasul, Chicago, III. 

. Jesse D. Hamer, Phoenix, Ariz. 

. Sam Kruger, Highland Park, II. 

. Charles K. Riddle, Cincinnati, Ohio 

. Richard N. Tillman, Baltimore, Md. 

. Myrton S. Chambers, Flint, Mich. 

. George B. Stericker, Springfield, II. 

. Leon N. Sussman, New York, N. Y. 


To CoLLeGE LIBRARY OF PUBLICATIONS BY MEMBERS 


The College is grateful for the presentation to the College Library of Publications 
by Members of Pathologic Physiology: Mechanisms of Disease, Second Edition, 
edited by Dr, William A. Sodeman, F.A.C.P., Columbia, Mo. 


A.C.P. RecGIonaL MEETINGS 


At the time of the preparation of this News item, there are no Regional Meetings 
scheduled until the early autumn of 1956. Those States, Provinces, and Territories 
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that are planning Regional Meetings should register them promptly with the Ex- 
ecutive Secretary of the College for publication; details will appear in a later issue 
of the News Notes. 


EasTeRN CANADA REGIONAL MEETING, A.C.P. 


Dr. Walter deM. Scriver, College Governor for the Province of Quebec, with 
the codperation of other nearby Governors, has set up a Regional Meeting for Eastern 
Canada and New England States to be held in the City of Quebec, Chateau Frontenac, 
on Nov. 7-8, 1958. Arrangements are well along with regard to preparation. It 
is anticipated that at least the northern tier of States and all of the eastern Provinces 
of Canada will participate. The atmosphere of Quebec as a quaint city, and the 
medical aspects of Eastern Canada should be an attractive feature in bringing many 
to this Regional Meeting. The new University of Laval will probably be open by 
that time. The Medical Building is already in its constructive stages. 


A.C.P. PosTGRADUATE CouRSES 


Postgraduate Courses sponsored by the American College of Physicians remain- 
ing on the Schedule for the Spring, 1956, are as follows: 


Course No. 5—Some Recent Developments in Principles and Practice of Modern 
Internal Medicine—Pennsylvania Hospital, Philadelphia, Pa.; May 14-18, 1956; 
Garfield G. Duncan, M.D., F.A.C.P., Director. 

Course No. 6—Advances in Electrocardiography—New York University-Bellevue 
Medical Center, Medical Science Bldg., 550 First Ave., New York, N. Y.; June 
4-8, 1956; Charles E. Kossmann, M.D., F.A.C.P., Director. 

Course No. 7—Endocrinology—Tufts University School of Medicine (Postgraduate 
Division) at The New England Center Hospital, Boston, Mass.; June 18-23, 
1956; Edwin B. Astwood, M.D., F.A.C.P., Director. 

Course No. 8—Modern Concepts of Internal Medicine—State University of Iowa 
College of Medicine, Iowa City, Iowa; June 18-22, 1956; William B. Dean, 
M.D., F.A.C.P., Director; J. Maclean Smith, M.D., F.R.C.P.&S. (Glas.), As- 
sociate Director; George N. Bedell, M.D., and William P. Jolly, M.D., Assistant 
Directors. 


These Courses may be oversubscribed and thus it is important to register 
promptly. The Courses that are not filled by members of the College are open to 
non-members having the background of training and experience. A detailed outline 
of these Courses is available on request. 


Tue ResipeNcy Revo_tvinc Loan FuNnpD oF THE AMERICAN COLLEGE OF PHYSICIANS 


The College has established a Revolving Loan Fund to aid young physicians 
planning a future career in internal medicine or specialties allied thereto, to pursue 
adequate graduate training as full-time residents, research assistants, junior instruc- 
tors, and/or fellows in accredited institutions, which training might otherwise not 
be available to them because of financial needs. The Committee may give some 
priority to candidates anticipating careers in academic medicine, although that is 
not a requirement. The limit of each loan is $1,000.00. Loans may be made for 
varying periods of time, up to a maximum of ten years, but may be repaid in part 
or in full at any time. No interest is charged for the first two years of the loan; 
thereafter, simple interest shall be charged at the rate of 3% per annum, payable 


annually. 
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Applications are made direct on the official forms supplied by the College, 4200 
Pine St., Philadelphia 4, Pa. 

The capital of the Loan Fund currently is $40,000.00, and it will be increased 
$20,000.00 per annum to build up a total fund of $100,000.00. Already many loans 
have been made and the current capital is nearly exhausted. 


FELLOWSHIPS AND SCHOLARSHIPS OFFERED BY THE AMERICAN 
CoLLeGE oF PHYSICIANS 


Research Fellowships. There is a limited number of six Research Fellowships 
in Medicine granted annually by the College. All awards have been made for 1956, 
and applications are now being received for the period starting July 1, 1957. These 
fellowships are designed to provide an opportunity for research training either in 
the basic medical sciences, or in the application of these sciences to clinical investi- 
gation. The stipend varies from $3,300.00 to $5,000.00, depending on the number 
of dependents. Application forms must be filed in duplicate not later than Oct. 1, 
1956. Announcement of the awards will be made during November, 1956. Full 
details and application forms may be obtained from the Executive Secretary, Mr. 
E. R. Loveland, 4200 Pine St., Philadelphia 4, Pa. 

Traveling Scholarships. The Traveling Scholarships of the American College 
of Physicians are aimed primarily for the assistance of Associates of the College to 
enable them to spend a month, more or less, as visiting fellows to some institution, 
or institutions, for observation and postgraduate study. The Committee on Scholar- 
ships of the College can readily facilitate opportunities for these fellowships at out- 
standing institutions where a month’s observation, contact and study will be an 
exceptional inspiration and a practical source of training. 

The College has two A. Blaine Brower Traveling Scholarships, one Elizabeth 
Archbold Bowes Traveling Scholarship (restricted to Associates from Canada), 
and one Willard O. Thompson Memorial Traveling Scholarship (particularly aimed 
at the specialty of Endocrinology). Applications, procurable from the Executive 
Secretary’s Office, must be filed by Oct. 1 for the period starting January, 1957. 

Mead Johnson Graduate Residency Scholarship. There are five such Scholar- 
ships available through the College, financed by Mead Johnson & Company. They 
provide $1,000.00 each annually. Recipients shall be individuals who intend to prac- 
tice Internal Medicine, who appear to possess the attributes for success in that spe- 
cialty, and who need some help to attain their goal of adequate education in Internal 
Medicine. The first awards available will start July 1, 1957. Application forms 
may be obtained through the Executive Secretary’s Office of the College. One con- 
dition of these Scholarships is that the candidate be nominated by the College Gov- 
ernor for the state, province or territory in which he is located. The Executive 
Secretary will furnish the name and address of the appropriate Governor to each 
individual who desires to make application. Scholarships begin on July 1 and 
extend for one year. Applications must be filed by Oct. 1, 1956. 


FELLOWSHIPS ADMINISTERED BY THE NATIONAL RESEARCH COUNCIL 


The National Academy of Sciences—National Research Council offers a series 
of Fellowships that provide special opportunities for advanced study and training 
in fundamental research. The Fellowships are intended for young men and women 
of unusual promise and ability in the early stages of preparation for an investigative 
career, and not for those already professionally established. All of these Fellow- 
ships are open to citizens of the United States who are 35 years of age or under 
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(with one exception, the Merck Senior Fellowships). Citizens of other countries 
are eligible for certain Fellowships. 

information and application blanks may be obtained from the Fellowship Office, 
2101 Constitution Avenue, N.W., Washington 25, D. C. 


THE AMERICAN COLLEGE OF PREVENTIVE MEDICINE 


The American College of Preventive Medicine is intended to be a national 
society of physicians engaged in the full-time practice of preventive medicine, and 
certified by the American Board of Preventive Medicine as possessing special knowl- 
edge in the field of preventive medicine. This organization was established in 1954 
for the purpose of (1) encouraging and aiding medical colleges in the development 
of the teaching of preventive medicine; (2) furthering the interests of practicing 
physicians in preventive medicine as well as facilitating their postgraduate training; 
(3) maintaining and advancing the highest possible standards in education, practice 
and research as applied to preventive medicine; (4) encouraging, promoting and 
supporting the interests of graduate schools of preventive medicine; (5) maintaining 
high standards of specialization among those physicians engaged full-time in pre- 
ventive medicine. 

A Constitution and By-Laws have been adopted and revised to more nearly fit 
the purposes and operations of the society. Dr. John J. Wright, Chapel Hill, North 
Carolina, is the Secretary-Treasurer, and Dr. Charles F. Sutton of Springfield, 
Illinois, is President. 


Sears Roesuck FounpATION HeELps BEGINNING PHYSICIANS 


Announcement has been made of the establishment of the Sears Roebuck Founda- 
tion, which, in codperation with the American Medical Association, is providing 
financial assistance to needy young physicians getting established in medical practice. 
In a “Planning Guide,” operation of the loan program is detailed. This guide was 
edited by the A.M.A. and published through a grant extended by the Sears Roebuck 
Foundation. 

Unsecured, low-cost ten-year loans of up to $25,000 will be made available to 
eligible physicians seeking to establish new practices but unable to arrange full local 
financing. The plan requires that the physician first exhaust all local possibilities 
for financing, that his application indicate a need for a practice in the proposed 
locality and good possibilities for success and public service, and that he give evi- 
dence of effort and thought in planning a well organized, effective practice unit. 


FEDERAL INcoME TAx—DeEpDUCTIONS OF EXPENSES FOR POSTGRADUATE COURSES 


In previous years there have appeared in these columns official announcements 
concerning the right of physicians to deduct expenses incurred in taking post- 
graduate courses administered by the American College of Physicians. These short, 
intensive courses provide to members of the College and other physicians knowledge 
needed for use in a doctor’s established practice in order that he may keep abreast 
of current developments in his field and “fulfill his professional duty to keep sharp 
the tools he actually uses in his going trade or business.” This is in contrast to 
undergraduate and postgraduate education, acquired for the purpose of broadening 
one’s cultural background, preparing for a career or for attaining a new professional 
status. 

The reader is further referred to the Journal of the American Medical Associa- 
tion, February 4, 1956, Pages 399-400. 
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LEUKEMIA RESEARCH 


The Leukemia Society, Inc., formerly the Robert Roesler de Villiers Foundation, 
established specifically for the purpose of encouraging research directed at finding 
a means for a preventive measure, control or cure of Leukemia, will award grants- 
in-aid to support research projects on Leukemia for the year 1956-57. The grants 
will be for varying amounts depending upon the requirements of the investigators. 
The grants will also take into consideration requests covering more than one year. 
The Selection Committee meets on June 1, Sept. 1, 1956, and March 1, 1957. All 
applications should be received no later than May 15 and Aug. 15, 1956, and Feb. 15, 
1957. 

The Leukemia Society, Inc., is accepting applications for fellowships for studies 
in the field of Leukemia and allied diseases to be given during the year 1956-57, and 
will be awarded by the Selection Committee on the dates of the meetings mentioned 
above. Additional information may be obtained by writing to Benjamin H. Gaylord, 
Secretary-Treasurer, 67 Wall St., New York 5, N. Y. 


BENEFITS RECEIVED BY MEMBERS OF THE COLLEGE, 
Group HEALTH AND ACCIDENT INSURANCE 


To the end of January, 1956, members of the American College of Physicians 
have collected from disability or accident claims about $500,000.00, a half million. 
Among members who subscribed to the Group Health and Accident Plan near its 
initiation, there are three who have been wholly and permanently disabled and who, 
therefore, will receive the maximal benefits over their first five years of membership 
in the Plan. There are two additional members, later disabled, who appear likely 
to be permanently disabled and who will, therefore, collect the maxima! benefits for 


at least five years. These disabled members are receiving benefits up to $100.00 per 
week. 

The College membership in the Plan continues to grow. The Health and 
Insurance Plan is open, without restrictions, to all new members of the College who 
subscribe within sixty days after election; other members, who did not subscribe 
during an open period, may still be eligible if they have an acceptable health record. 
The Professional Liability Policy and the Dread Disease Policy are continuously 
open to members of the College. Actuarial experience in all of the College Group 
Plans thus far has been highly satisfactory to the carriers. 


The American Heart Association will hold its Thirty-second Annual Meeting 
and Twenty-ninth Annual Scientific Session in Cincinnati, Ohio, Oct. 27-31. The 
scientific portion of the meeting will be conducted Oct. 27-29 at the Music Hall. 

Those desiring to present either papers or scientific exhibits at the Sessions must 
submit abstracts or make application to the Association’s Medical Director no later 
than Tuesday, May 15. Papers intended for presentation must be based on original 
investigation in or related to the cardiovascular field. The abstracts should offer 
in summary form the results obtained and the conclusions reached. 

Information may be obtained from the Medical Director, The American Heart 
Association, 44 E. 23rd St., New York 10, N. Y. 


The American Goiter Association will hold a three-day meeting at the Drake 
Hotel, Chicago, Ill., May 3-5. The program will consist of papers and discussions 
dealing with the physiology and diseases of the thyroid gland. 
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Information on the meeting may be obtained from the Secretary, John C. Mc- 
Clintock, M.D., 14914 Washington Ave., Albany, N. Y. 


A three-day postgraduate session on Diseases of the Heart will be given by the 
Armed Forces Institute of Pathology in Washington, D. C., May 14-17, 1956. 
Participating members of the College are: Captain William M. Silliphant, (MC), 
USN, F.A.C.P., Washington, D. C.; Colonel Thomas Mattingly, (MC), USA, 
F.A.C.P., Washington, D. C.; Dr. Charles Friedberg, F.A.C.P., New York City; 
Dr. Joseph T. Roberts, F.A.C.P., Buffalo, N. Y.; and Lieutenant Colonel Loren F. 
Parmley, Jr.. (MC), USA, (Associate), Washington, D. C. 

Additional information can be obtained from Director, Armed Forces Institute 
of Pathology, Walter Reed Army Medical Center, 6825 16th St., N.W., Washington 
C. 


Dr. S. M. Feinberg, F.A.C.P., Chief of the Allergy Clinic and Director of the 
Allergy Research Laboratory of Northwestern University Medical School, an- 
nounces an opening for a Fellowship in Allergy at Northwestern University Medical 
School. It provides a combination of clinical <i:4 investigative work in Allergy 
for training and specialization and is approved fv. credit by the American Board 
of Internal Medicine and the Sub-specialty Board of Allergy. The annual stipend 
is $3,000. 

A Residency in Allergy is also available at the Veterans Research Hospital. 
This residency provides for service equally divided at the Hospital and the Medical 
School. Details are available through Dr. Feinberg of the Allergy Research Labora- 
tory, Northwestern University Medical School in Chicago. 


The 1955 Annual Report of the Gorgas Memorial Institute of Tropical and 
Preventive Medicine, Inc., has been released. The Laboratory’s primary function 
is to do research work in tropical diseases and find ways of combating them. Par- 
ticipating members of the College are: Colonel Joseph F. Siler, (MC), USA, 
Retired, F.A.C.P., President-and Director; Dr. Walter A. Bloedorn, F.A.C.P., 
Washington, D.C., Secretary and Director; Brigadier General Elbert De Coursey, 
F.A.C.P., Director, Armed Forces Institute of Pathology, Director; and the Presi- 
dent of the American College of Physicians, ex officio. 


Dr. John Tucker, a Life Fellow of the American College of Physicians, is 
retiring from the longest career with the Cleveland Clinic of any of its physicians. 
He was honored on January 27 at the annual dinner of the staff. He was the first 
physician to join Drs. Crile, Lower, Bunts and Phillips, who had established the 
Cleveland Clinic on February 21, 1921, just 8 days earlier. 

A citation presented by Dr. A. Carlton Ernstene, F.A.C.P., Chairman of the 
Division of Medicine, read in part as follows: “In affectionate regard, from his col- 
leagues of the Cleveland Clinic, many of whom he led through their formative pro- 
fessional years, all of whom he has inspired by his unequivocal devotion to the high 
ideals of medicine.” 

A graduate of Oberlin College and Western Reserve University School of Medi- 
cine, Dr. Tucker is certified by the American Board of Internal Medicine, and has 
been a Fellow of the Ameriean College of Physicians-for many years. He was an 
instructor at Western Reserve University for a brief period before joining the Marine 
Corps, where he served for two years during World War I as a First Lieutenant. 
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Dr. Thomas M. McMillan, F.A.C.P., Philadelphia, Governor for Eastern 
Pennsylvania, was given a testimonial dinner at the Waldorf-Astoria Hotel in New 
York on Jan. 11, 1956, by the publisher, Mr. Henry Stratton, and the members of 
the Publication’s Committee of The American Heart Association in honor of his 
retirement as Editor-in-Chief of Circulation. 

At this dinner tributes were paid to Dr. McMillan by Drs. H. M. Marvin; 
Irving S. Wright, F.A.C.P., New York City, Governor for Eastern New York; E. 
Cowles Andrus, F.A.C.P., Baltimore, Md., and Hermann L. Blumgart, F.A.C.P., 
Boston, Mass., for his outstanding leadership during the formative years in the 
development of the Journal. The publisher presented him with a leather-bound 
copy of the January, 1956, issue which was published in honor of Dr. McMillan, and 
it contains his portrait and a tribute by Dr. H. M. Marvin. 


Dr. Lowell T. Coggeshall, F.A.C.P., Dean of the Division of the Biological 
Sciences and the School of Medicine at the University of Chicago, has been approved 
by the U. S. Senate as Special Assistant for Health in the Department of Health, 
Education and Welfare. He was named to the post by President Eisenhower at the 
request of Marion Folsom, Secretary of Health, Education and Welfare. 

Dr. Coggeshall also has been elected President of the Institute of Medicine of 
Chicago by the Board of Governors. 


Dr. Samuel Donner, F.A.C.P., Hartford, Conn., has been elected President 
of the Hartford Medical Society for the year 1956. 


Dr. John C. Leonard, F.A.C.P., Governor for Connecticut, has been elected to 
membership in the American Clinical and Climatological Association. 


Mr, Edward R. Loveland, Executive Secretary of the American College of 
Physicians, was recently elected Chairman of the Advisory Council for Medical 
Exhibits for 1956-57. This organization is composed of medical association man- 
agers and medical exhibitors. 


Dr. Samuel P. Martin (Associate), assumed his new duties as Head of the De- 
partment of Medicine in the College of Medicine at the University of Florida. He 
also is Coérdinator of the J. Hillis Miller Health Center Study, which is supported 
by the Commonwealth Fund of New York. . 

Before his appointment at the University, Dr. Martin was Associate Professor 
of Medicine and Assistant Professor of Bacteriology at Duke University School of 
Medicine, Durham, N. C., where he also was a Markle Scholar from 1950-55. 


Dr. William W. Abrams (Associate), has been appointed Chief of the Division 
of Metabolic Diseases for 1956 at the Providence Hospital, Kansas City, Kans. 


_ Dr. John B. Alsever, F.A.C.P., formerly of Syracuse, N. Y., assumed his duties 
as the first full-time Medical Director of Southwest Blood Bank, Inc., with head- 
quarters in Phoenix, Ariz. 
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Dr. Leon L. Rackow, F.A.C.P., was recently appointed Manager of the Franklin 
Delano Roosevelt Veterans Administration Hospital, Montrose, N. Y. 


Dr. Harold J. Jeghers, F.A.C.P., Washington, D. C., conducted a seminar on 
“Congestive Heart Failure” at the postgraduate teaching program held at St. 
Michael's Hospital, Newark, N. J., on Jan. 4. 


Dr. Seymour K. Fineberg (Associate), New York City, on Jan. 28, 1956, ad- 
dressed the Dr. William A. Morgan Hospital at Ciudad Trujillo, Dominican Republic, 
on the subject, “Diabetic Acidosis and Use of the New Insulin.” 


The American Academy of General Practice held its Eighth Annual Scientific 
Assembly in Washington, D, C., March 19-22. Participating in and discussing their 
related fields were the following members of the College: Drs. Robert H. Felix, 
F.A.C.P., Bethesda, Md.; Leonard A. Scheele, F.A.C.P., Washington, D. C.; Eugene 
A. Stead, Jr., F.A.C.P., Durham, N. C.; Ryle A. Radke, Sr., F.A.C.P., Everett, 
Wash.; William J. Harrington (Associate), St. Louis, Mo.; and Francis C. Wood, 
F.A.C.P., Philadelphia, Pa. 


Dr. Edward S. McCabe, F.A.C.P., Philadelphia, Pa., has recently returned from 
Europe where he visited the Army Hospitals in Germany and France as the repre- 
sentative of The Surgeon General of the U. S. Army. 

While in Europe, Dr. McCabe presented a paper on “Hypersplenism” at the 
combined Medical-Surgical Conference at Garmisch, Bavaria, Germany. During the 
remainder of his stay he acted as Chief of Medicine pro tem in the various large 
Army Hospitals throughout France and Germany. 


Dr. William A. Sodeman, F.A.C.P., Professor and Chairman of the Department 
of Internal Medicine, University of Missouri School of Medicine, Columbia, delivered 
the John Auer Lecture, “Current Therapy of Atherosclerosis,” February 10, 1956, 
sponsored by the Phi Beta Pi medical fraternity. 


Dr. John T. Farrell, Jr., F.A.C.P., assumed his duties as President of the Phila- 
delphia County Medical Society on Jan. 11. Dr. Farrell in his installation address 
spoke on the attack against the medical profession by politicians, some leaders of 
labor, and representatives of big business. He went on to say that in the face of 
exceedingly poor public relations, “we must continue to show our genuine concern 
about health problems and give, as we have always done, serious and constructive 
consideration to a suggestive solution.” 

In summation, he stated that with proper education we may expect to correct 
the errors which have crept into the practice of medicine, and restore to physicians 
the rights which are theirs and the means by which this great country has acquired 
health gains unequaled throughout the rest of the world. 

Dr. W. Edward Chamberlain, F.A.C.P., in his address as retiring President of 
the Philadelphia County Medical Society, dwelt mainly on the accomplishments of 
the Society in the past year in the field of public relations, and expressed the feeling 
that if we all work toward this one goal, the medical profession will be held in the 


highest esteem. 
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Parke, Davis & Company announced that it is planning to build a new Medical 
Research Center costing approximately $10,000,000.00. The new structure will 
supplement the firm’s present research facilities, including the original laboratory, 
which was the first in America to be erected by any commercial institution solely for 
scientific research. The exact location of the Center has not been decided upon as 
yet. 


Dr. Howard R. Bierman, F.A.C.P., presented a postgraduate course in “Recent 
Advances in Hematology,” April 12-13, at the City of Hope Medical Center in Duarte, 
Calif. The course consisted of the following subjects: “Newer Uses of Blood and 
Blood Substitutes,” “Iron Metabolism,’ “Enzymes of the Red Cells,’ “Iron in the 
Red Cell,” “Newer Studies on Hemoglobin,” “Studies on the Physiology of Leukocyte 
Metabolism,” and “Platelets and Coagulation.” 


Dr. Leonard A. Scheele, F.A.C.P., Surgeon General of the Public Health Service, 
U. S. Department of Health, Education and Welfare, has announced an expanded 
program of research in Allergy and Infectious Diseases to be administered by the 
National Microbiological Institute, which is now being redesigned as the National 
Institute of Allergy and Infectious Diseases. 

Nr. Scheele stated that, “The renaming of the Institute reflects the importance 
of the new research program on allergies and the close relationship of such research 
with the study of infectious diseases. Investigations of allergy are closely allied to 
the science of immunology, which is also fundamental to investigation of the in- 
fectious and parasitic diseases.” 

According to a recent estimate, approximately 16 million persons in the United 
States suffer from some form of allergy. Some manifestation of allergy is ex- 
perienced by at least 50 per cent of all people at some time in their lives. 


1956 marks the Golden Anniversary of the Southern Medical Association. The 
real celebration will take place at the Fiftieth Annual Meeting in the autumn of 1956. 
To mark this Anniversary the Southern Medical Journal is using a gold cover for 
the year in commemoration of this event. 


The American Journal of Digestive Diseases, published since its founding in 
Fort Wayne, Ind., has been sold to Paul B. Hoeber, Inc., Medical Book Department 
of Harper & Brothers. It will have an entirely new format and Editorial Board. 
The Board is well represented by the following Fellows of the College: Thomas P. 
Almy, M.D., New York City, Norman Jolliffe, M.D., New York City, Eddy D. 
Palmer, Lt. Col., (MC), USA, Washington, D. C., and Steward G. Wolf, Jr., M.D., 
Oklahoma City, Okla. 

The Board will be happy to receive and give prompt consideration for publica- 
tion to original papers on any aspect of clinical gastro-enterology. 


Dr. George E. Armstrong, F.A.C.P., Director of New York University-Bellevue 
Medical Center, announced that a long-range study program, designed to determine 
the methods by which a medical center can best relate its programs of medical teach- 
ing, research and patient care to the current and future needs of the community, has 
been launched. 
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Dr. Allen O. Whipple, noted educator and surgeon, will act as consultant to the 
group along with Dr. William N. Hubbard, Jr. (Associate), and Dr. Raymond S. 
Jackson (Associate), all of New York City. 


Dr. J. C. Geiger, F.A.C.P., heretofore Health Officer of Oakland, Calif., has 
opened an office at 2166 34th Ave., San Francisco, as a Consultant only in Public 
Health Problems as to food, industry and communicable diseases. 


In connection with the preparations for Medical Education Week, which is to 
be celebrated April 22-28, the American Medical Association has released the follow- 
ing data which are of interest to all physicians: 


Progress in Medical Education 


Summarized by Council on Medical Education and Hospitals 
January 18, 1956 


1. Facts on Medical Students—1956. 

a) 81 approved medical schools in United States of which 75 conduct full four 
year programs and 6 conduct 2 year basic medical science programs. 

b) Enrollment 1954-55 totalled 28,583 (1st year—7,576; 2nd year—7,104; 3rd 
year—6,957; 4th year—6,946). 

c) Graduates in 1955 were 6,977. 

d) Summary of Enrollment and Graduates of Approved United States Medical 
Schools at 5 year intervals since 1930. 


Total Enrollment Total Graduates 


1930 21,597 4,565 
1935 22,888 5,101 
1940 21,271 5,097 
1945 24,028 5,136 
1950 25,103 5,553 
1955 28,583 6,977 


e) Premedical College records of first year medical classes for the past 2 years. 
% of % of 
1953-54 1954-55 
College Grade Average Class Class 
3.6--4.0 (A) 21.1 16.8 
2.6-3.5 (B) 68.9 69.0 
1.0-2.6 (C) 10.0 14,2 


f) Attrition rates (overall) in the Approved Medical Schools in the United States 
1954-1955. 
Withdrew Withdrew % of 
Total Poor Good Enroll- 
Enrollment Failed Standing Standing Total ment Lost 
7,576 58 161 419 5.5 
7,104 7 45 131 1.8 
6,957 42 61 0.8 
6,946 17 24 0.3 


28,583 635 
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Actual 1st year failures = 2.7% 

Actual 1st year failures + withdrawals in poor standing = 3.4% 

With exception of a single institution, all medical faculties are responsible for 
teaching other than undergraduate medical students (dental, pharmacy, nurs- 
ing, technical, arts and science majors, interns, residents, fellows, physicians 
seeking advanced degrees and other graduate students in basic medical 
sciences). In 1954-55 such students enrolled in one or more courses con- 
ducted by medical faculties in the United States totalled 57,273. This is an 
educational and service function of medical schools frequently overlooked by 
those unfamiliar with it. 


2. Newly developing Schools of Medicine. 


a) University of Miami*—completely new 4 year school—Ist class 
graduates 1956 
b) University of Mississippi—formerly 2 year school—Ist class 
graduates 1957 
c) University of Missouri—formerly 2 year school—Ist class graduates 1957 
d) W. Virginia University—formerly 2 year school—Ist class graduates 1958-59 
e) Albert Einstein—completely new 4 year school—lIst class graduates 1959 
f) Seton Hall—completely new 4 year school—tst class graduates 1960 
g) University of Florida—completely new 4 year school—lIst class 
graduates 1960 


. a of University of Miami brings approved 4 year United States schools to 67 
and total United States Medical Schools to 82. 


3. Ownership designation of Medical Schools. 


a) 41 Private (+ Miami = 42). 
b) 37 State. 
c) 3 Municipal. 


. Comparison of Ist year enrollments and applications of private and government 
schools. 


State or 
Municipal Private 
Number of schools 39 41* 
% of enrollment in 1st year 50 50 
% of enrollment from out of state 9 53 
% of total applications 26 74 


* Miami not included in 1954-1955 data. 


5. Tuition factors. 

a) With exception of six institutions the tuition charge in private medical schools 
is $800 or more ($800-$1,292). Rates in the other six private schools fall 
between $611.75 and $790. 

b) Tuition rates for residents in state medical schools vary from $92 to $715 with 
rates for nonresidents considerably higher unless the school is participating in 
one of the regional educational programs, such as the Southern or Western 
States have developed. 
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6. 1955-56 Estimated Sources of Basic Medical School Operating Budgets. 


COLLEGE 


all 81 schools.)* 
No. of 


Schools 


48 


47 
81 
34 
78 


* This table is included only to give some general overall figures. 
to depict the percentage distribution of any given school. 


Source of Funds 
Government, State, 
Municipal, etc. 
Endowment income 

Tuition 


General University funds 
Gifts, grants and other 
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(Includes 


Percentage of 
Total 


48.7 


Amount 
$47,727,835 


10.6 
19.2 

6.3 
15.2 


100.0 


It should not be used 
For instance, 33 of the 81 schools 


10,358,181 
19,210,304 

6,286,416 
14,429,885 


$98,012,621 


receive no basic budget appropriation from government sources, 34 have no endowment income, 


and only 33 receive funds from general university budgets. 


In some institutions government 


appropriations constitute the major source of income, while in privateschools endowment 
income and tuition play a relatively greater role. 


THE AMERICAN COLLEGE OF PHYSICIANS 
TRANSACTIONS 
OF THE 
BOARD OF REGENTS 


PHILADELPHIA, PA., 


NOVEMBER 12-13, 1955 


Presiding, Dr. George F. Strong, Vancouver, B. C., Canada, President. 
Secretary, Mr. Edward R. Loveland, Executive Secretary of the College. 
Present from the Board of Regents: 


Dr. 
Dr. 
Dr. 
Dr. 
Dr. 


George F. Strong 

Walter L. Palmer 
Edward L. Bortz 

Edward C. Reifenstein, Sr. 
Leland Hawkins 


. Richard A. Kern 
. William D. Stroud 


. Fuller B. Bailey 

. Eugene B. Ferris 

. Philip S. Hench 

. Chester S. Keefer 

. T. Grier Miller 

. J. Murray Kinsman 
. Wann Langston 

. Asa L. Lincoln 

. Karver L. Puestow 
. Wallace M. Yater 

. Herbert K. Detweiler 
. Howard P. Lewis 


President 
President-Elect 

First Vice President 
Second Vice President 
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Secretary-General 
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Dr. Joseph D. McCarthy 
Dr. Cyrus C. Sturgis 
Dr. Dwight L. Wilbur 
Dr. Maurice C. Pincoffs 
Dr. Carter Smith 


Present as Guests or Committeemen: 


. Theodore C. Bauerlein 
. Alex. M. Burgess, Sr. 
. William C. Chaney 

. H. A. Des Brisay 

. C. Wesley Eisele 

. George C. Griffith 

. Chester M. Jones, Chairman, American Board of Internal Medicine 
. John C. Leonard 

. Thomas M. McMillan 
. George Morris Piersol 
. Vergil N. Slee 

. LeRoy H. Sloan 

. Richard P. Stetson 

. Howard Wakefield 


Abstracted Minutes of the previous meeting of the Board of Regents were read 
by the Secretary and approved. 

Reports were received and recorded from Dr. LeRoy H. Sloan, official ACP 
representative to the World Medical Association’s meeting at Vienna (September, 
1955), and by others who had officially represented the College on special occasions 


during the preceding months. 

It was RESOLVED, that the Regents recommend the support of the American 
College of Physicians to the Second Congress of the World Confederation of Physi- 
cal Therapy, June 17-23, 1956. 

It was RESOLVED, that the Regents approve enthusiastically the action of the 
President in sending a special letter of greetings and congratulations, through the 
Trudeau Society of Los Angeles, in connection with a “Dr. Pottenger Evening,” 
December 14, 1955, that being a meeting to honor Dr. Francis M. Pottenger, Sr., 
M.A.C.P., who has passed his 86th birthday and still remains active as a leader in 
the tuberculous control movement. 

The Secretary-General, Dr. Richard A. Kern, recorded in the Minutes the record 
of deaths of all Fellows and Associates of the College since the last meeting of the 
Board of Regents; also the names of 12 Fellows who had become Life Members in 
recent months, bringing the grand total to 1,328, of whom 149 are now deceased, 
leaving a balance of 1,179. 

Dr. Alex. M. Burgess, Commissioner from the American College of Physicians 
on the Joint Commission on Accreditation of Hospitals, recorded an extensive report 
on the proceedings of the Joint Commission, dealing with standards for accreditation 
and a revision which proposes a clarification of the standards and basic principles of 
hospital accreditation; also a plan to attempt uniform conditions of control, employ- 
ment and benefits of field representatives. In summary, Dr. Burgess’ report empha- 
sized that the Joint Commission continues to do a very necessary job and is gradually 
improving its regulations and techniques ; that the proposed new administrative set-up, 
which will place all surveyors under the Director of the Commission, has the approval 
of practically the entire Board of Commissioners and will be accomplished if approval 
of all the constituent member organizations is obtained. 
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Dr. LeRoy H. Sloan, also a College Commissioner and a member of the Advisory 
Council of the Joint Commission, now serving as Chairman of the Board of Com- 
missioners, supplemented Dr. Burgess’ report with additional details. 

At the preceding meeting of the Board of Regents, a proposal of the Special 
Committee on Criteria for accrediting Departments of Medicine in hospitals was 
presented and again reviewed at this meeting. It was 

RESOLVED, that the recommendations of the Special Committee on Criteria 
be approved, this being a study of criteria upon which a hospital may be judged in 
future programs by the Joint Commission and other closely associated organizations, 
the study affecting particularly the Department of Internal Medicine; the study shall 
be limited to a period of one year and a total appropriation of $37,000.00 shall be 
made. 

It was RESOLVED, that the American College of Physicians shall continue its 
support of the Joint Commission on Accreditation of Hospitals by employing a field 
representative to replace the previous one who terminated his services, and that 
necessary funds be appropriated. 

On the recommendation of the Executive Committee of the Board of Regents, 
it was 

RESOLVED, that the President appoint a trustee on the recently organized 
Commission on Professional and Hospital Activities. (President Strong appointed 
Dr. C. Wesley Eisele, F.A.C.P., Denver, Colo.) 

Dr. Howard Wakefield, Chairman of the Residency Review Committee in In- 
ternal Medicine and an official representative of the American College of Physicians, 
gave an extended progress report on the work of that Committee, on which there are 
two representatives from the American College of Physicians, two from the American 
Board of Internal Medicine and two from the Council on Medical Education and 
Hospitals of the American Medical Association. In view of the increasing number 
and complexity of residency programs to be evaluated and acted upon, the Committee 
had requested each of the sponsoring organizations (1) to increase its membership 
to three, and (2) appoint one alternate member who shall participate in the event a 
regular member is unable to attend. The College had already appointed a third 
member, Dr. C. Wesley Eisele, F.A.C.P. Salient facts in Dr. Wakefield’s report 
included: 10 field representatives are employed through the Council on Medical 
Education and Hospitals; 342 residency programs had been presented for considera- 
tion during the previous twelve months; 103 programs in Internal Medicine were 
approved in 1954; 342 in 1955; as of September 24, 1955, 744 hospitals, offering 
4,862 Assistant Residencies and Residencies in Internal Medicine, were acted upon 
by the Committee on an average of once every two or three years; policies relating 
to residency training in Veterans Administration programs; approval of residency 
programs for one year of training; approval of residency programs in other specialties 
than Internal Medicine; surveys of Departments of Medicine, and other special cases. 

Dr. Wakefield referred to a report from Dr. Chester M. Jones, Chairman of the 
American Board of Internal Medicine, in which it had been emphasized that (1) 
the American Board of Internal Medicine’s main function has been that of an ex- 
amining body in an accrediting group; (2) for the two members of that Board 
who have worked on the Residency Review Committee, the load has been almost 
unbearable. President Strong had appointed a sub-committee, consisting of Doctors 
Walter L. Palmer, Chester M. Jones, Thomas M. Durant, Edward H. Leveroos, 
Arthur R. Colwell and Howard Wakefield, to make a searching investigation and to 
carry on discussion about the participation of the American Board of Internal Medi- 
cine continuing its work on the Residency Review Committee, The recommendation 
of this special committee was that the American Board of Internal Medicine appoint 
three new men who are not examining members of the Board, but men whose stature 
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and caliber would probably be on a level with that of the examiners; these three new 
members to represent the American Board on the Residency Review Committee to 
assist on the evaluation of residency programs. These three review members, plus 
any two designated members of the Board (now Doctors Hugh R. Butt and Thomas 
M. Durant) would sit in with the Residency Review Committee at policy making 
meetings. 

Dr. Chester M. Jones made an extended report on the work of the American 
Board of Internal Medicine and then indicated the approval of the Board of Dr. 
Wakefield’s recommendations. 

It was RESOLVED, that the reports and recommendations of Doctors Howard 
Wakefield and Chester M. Jones be accepted and approved. (Both reports were 
recorded verbatim in the Minutes.) 

Dr. C. Wesley Eisele presented a progress report on the work of the Medical 
Audit Committee of the American College of Surgeons, on which he is an official 
representative of our College. The approach of the Medical Audit Committee has 
been to develop a technique which a hospital staff itself can apply. This, he said, is 
important for three reasons: (1) only by this approach can full educational value be 
achieved; (2) this approach is the only one that offers any hope of getting an audit 
program under way in any considerable number of hospitals in the foreseeable future; 
(3) the staff audit program is a continuous appraisal in contrast to the one-time 
evaluation used in an outside auditor’s program. Dr. Eisele pointed out two major 
problems in developing an audit program, both concerned with conserving the 
physician’s time: (1) a method must be devised whereby the physician does only 
those procedures requiring skill and medical judgment, transferring all clerical and 
summarizing functions to others; (2) the method must present some means of 
intelligently selecting the areas in which review will be most fruitful, with the 
realization that such areas may change from time to time. A concept developed in 
the Committee’s research project is that an intelligent and continuous statistical 
analysis of hospital practice will point the finger at areas of unusual practice, and 
these may prove to be either good or bad. From the background of the work of 
this Committee and that of the Professional Activity Study of the Southwestern 
Michigan Hospital Council, the new Commission on Professional and Hospital Activ- 
ities had been initiated among the American College of Physicians, the American Col- 
lege of Surgeons, the American Hospital Association and the American Medical 
Association. 

Dr. Eisele’s full report was recorded in the Minutes, and it was accepted by 
formal resolution. 

Growing out of the report and recommendations of the Committee on Academic 
Regalia, Dr. Edward L. Bortz, Chairman, it was 

RESOLVED, that the plan for using academic dress at the Annual Convocations 
of the College be adopted, and that the Committee and the Marshal be instructed to 
work out the final details and make preparations for the institution of academic dress 
at the forthcoming Convocation at Los Angeles. It was also 

RESOLVED, that the Marshal shall have the prerogative of constituting the 
platform party at the Convocation as he may see fit; likewise, the garbing of the 
platform party. 

Dr. T. Grier Miller, Chairman of the Committee on Fellowships, presented the 
following facts: 


(1) Mead Johnson & Company had increased its grants from $3,000.00 to $5,- 
000.00 annually, to provide for 5 instead of 3 Mead Johnson Residency Scholarships 
annually, beginning July 1, 1956; 

(2) Additional contributions to the Willard O. Thompson Memorial Traveling 
Scholarship had been received, bringing the total to $10,455.00; the purpose of this 
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scholarship being to provide another traveling scholarship, this one in the field of 
Endocrinology ; 
(3) An additional gift of $100.00 had been received for the A. Blaine Brower 
Traveling Scholarship Fund, the gift being made by a grateful patient of Dr. Brower ; 
(4) Fellowships and Scholarships awarded : 


A. Blaine Brower Traveling Scholarships : 


Dr. John Collins Harvey, Baltimore, Md., to visit Guys Hospital, London. 
Dr. Philip W. Russell, Wichita, Kans., to visit the Hormone Laboratory 
of the Mayo Clinic. 


The Willard O. Thompson Memorial Traveling Scholarship in Endocrinology: 
Dr. Richard B. Langford, Shreveport, La. 


Elizabeth Archbold Bowes Traveling Scholarship: 
Dr. Hubert F. MacInnis, Camrose, Alta., Canada. 


Research Fellowships: 


Dr. Paul Mandelstam, a Harvard graduate, now at Yale, to work with Dr. 
Philip Bondy at Yale. 

Dr. Wilbur E. Mattison, Jr., a Johns Hopkins graduate, now at Johns 
Hopkins, to work with Dr. Carl V. Moore at Washington University, 
St. Louis. 

*Dr. Suydam Osterhout, a Duke graduate, now at Duke, to work with Dr. 
Frank Horsfall, Jr., at the Rockefeller Institute. 

Dr. Bernard Cooper, a McGill graduate, now at Baltimore City Hospital, 
to work with Dr. William B. Castle at the Thorndike Memorial Labora- 
tories in Boston. 

Dr. William S. Spicer, Jr., a graduate of the University of Kansas, now at 
the University Hospital in Baltimore, to work with Dr. Julius H. Comroe, 
Jr., at the University of Pennsylvania. 

*Dr. Robert C. Schlant, a Vanderbilt graduate, now a Senior Assistant 
Resident in Internal Medicine at the Peter Bent Brigham Hospital, to 
work with Dr. Lewis Dexter of the same institution. 

(Dr. Paul Mandelstam to be designated as the Alfred Stengel Research 
Fellow.) 


Mead Johnson Residency Scholarships : 


Dr. Roy Patterson, nominated by Governor H. Marvin Pollard of Michigan. 

Dr. Wilbur G. Walker, nominated by Governor R. Carmichael Tilghman of 
Maryland. 

Dr. John W. Dawson, nominated by Governor Ray F. Farquharson of 
Ontario. 

Dr. Dom M. Samples, nominated by Governor Carl V. Moore of Missouri. 

Dr. William P. Reagan, nominated by Governor Thomas M. McMillan of 
Eastern Pennsylvania. 


* Did not accept. Therefore, alternates selected, as follows, who accepted: 


Dr. Buris Raye Boshell, a Harvard graduate, now a Senior Assistant Resident in Medicine, 
Peter Bent Brigham Hospital, to work with Dr. George W. Thorn. 

Dr. John Frederic Murray, a Stanford graduate, now a Senior Resident in Medicine, Kings 
County Hospital, Brooklyn, to work with Dr. John McMichael, Postgraduate Medical 
School of London, England. 
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Dr. William D. Stroud, Chairman of the Committee on the Revolving Residency 
Loan Fund, for the Committee, recommended approval of applications for loans to 
five applicants, totalling $4,700.00, and that the Board of Regents authorize the 
Committee to pass on interim applications between meetings of the Board of Regents. 

It was RESOLVED, that the recommendations and report of the Committee on 
Residency Revolving Loan Fund be approved. 

Dr. Maurice C. Pincoffs presented the Editor's report, which was accepted by 
formal resolution. 

Dr. Walter L. Palmer, Chairman of the Editorial Board, presented a group of 
recommendations, most of which concerned the publication of the journal and one of 
which provided an increased appropriation to the budget of the Editor’s Office. 
Recommendations were formally approved by resolution and recorded in the Minutes. 

In the absence of the Chairman of the Committee on Latin-American Fellowships, 
Dr. Lowell T. Coggeshall, the report was presented by Dr. J. Murray Kinsman. 
Details included in the report were concerned with the progress and the arrange- 
ments for programs of the current fellows. The important fact was that the Com- 
mittee was highly gratified with the current group and that their training was pro- 
ceeding in a highly satisfactory manner. 

It was RESOLVED, that the report of the Committee on Latin-American Fellow- 
ships be accepted, 

Dr. Thomas M. McMillan, as Chairman, presented the report of the Committee 
on Postgraduate Courses, announced the schedule of courses for the spring of 1956, 
referred to the proposed schedule for the autumn of 1956 and asked for the approval 
of the Board of Regents of the appointment of Dr. Franz J. Ingelfinger, of Boston, 
as a Director for College courses. 

The report and recommendation of the Committee was approved by formal 
resolution. 

Dr. Edward L. Bortz, Chairman, made a report for the Special Committee to 
study Certifying Boards for Non-medical Personnel. It was 

RESOLVED, that the Committee continue its consideration of this problem, 
pending some particular action by the Judicial Council of the American Medical 
Association. 

Dr. George Morris Piersol, Chairman, presented the report of the Committee on 
Credentials. 373 proposals for Associateship had been considered; 291, plus 3 who 
had been proposed for Direct Fellowship, but whose credentials had not been adequate, 
total 294, were recommended for election to Associateship; 72 Associate candidates 
were deferred and 10 were rejected. There had been 142 proposals for Fellowship; 
the Committee recommended the advancement of 112 Associates to Fellowship, the 
election of 2 to Direct Fellowship, making a total of 114; 29 candidates were deferred 
for additional information or progress, 1 candidate for Direct Fellowship was re- 
jected and 3 candidates for Direct Fellowship were recommended first for election 
to Associateship. It was 

RESOLVED, that the following list of 294 candidates for Associateship and 
114 candidates for Fellowship be elected. (The list of candidates has been previously 
published in these columns. ) 

Dr. Piersol, continuing his report, stated that the Surgeons General of the Army 
and Navy had recommended that the requirement of service prior to eligibility for 
Associateship be reduced from five years to two years, in keeping with the present 
requirements for candidates in civilian practice. By formal resolution, this change 
in requirements of candidates from the Armed Forces was approved. 

Dr. Piersol then, on behalf of his Committee, referred to the requirement of 
membership in the American Medical Association of members of the Armed Services. 


j 
| 
| 
tte 
Gai 
4 
we 
= 
| 
= 
ips 
|= 
| 
\ 


CXXXivV 


COLLEGE NEWS NOTES 


Information indicated that it is no longer necessary to exempt candidates from the 
Armed Services from membership in the American Medical Association, since they 
are eligible for “service membership.” There was some doubt in the minds of some 
Regents as to whether “service memberships” in the American Medical Association 
are always available to Medical Officers in the Armed Forces, and the Committee 
was instructed to investigate the matter further through the American Medical As- 
sociation and to present a report and recommendation at the next meeting of the 
Board of Regents. 

Dr. Piersol, continuing his report, recommended that the College Headquarters 
Office return to Governors, or sponsors, all proposals that are received in incomplete 
form, and that these cases be not submitted to the Committee on Credentials for 
action until all pertinent data have been obtained. The Committee further discussed 
a few special cases: the candidate who is certified by a non-recognized Certifying 
Board; that is, a Certifying Board not under the aegis of the Advisory Board for 
Medical Specialties; also the case of the candidate who has obtained certificates, or 
so-called certification, in foreign specialty societies or boards that are not recognized 
in this country and about which the Committee has no adequate information. The 
conclusion was that an interpretation of the present regulations and By-Laws pre- 
cludes the election to Fellowship of candidates in either of the above categories, 
unless they have attained certification in an officially recognized board. 

For the Committee on Advertisements and Technical Exhibits, Dr. Piersol, as 
Chairman, made a full report regarding the examination of and passing upon new 
advertising for the ANNALS oF INTERNAL MepiciNnE and Technical Exhibits for the 
Annual Session. In view of the recently withdrawal of the Acceptance Seals of the 
Council on Pharmacy and Chemistry of the American Medical Association, the Com- 
mittee will with even greater care examine all proffered advertisements and exhibits 
and will exclude all that are improper or questionable for acceptance by the College. 
Discussing complimentary advertisements in the ANNALS OF INTERNAL MEDICINE or 
complimentary exhibits at the Annual Session by some of the recognized Foundations 
in Medicine, the Committee recommended that because of the ever increasing number 
of such applications, effective with the 1956 Exhibit, since many of these Foundations 
have quite adequate funds of their own, the College shall merely compliment the 
space, but charge to the exhibitor the actual cost of providing the exhibit booth and 
sign, the College to supply normal light, janitorial and other routine services, such 
as accorded to the Technical Exhibitors. The Committee particularly recommended 
that Scientific Exhibit space be complimented only to the Public Services. Dr. 
Piersol then referred to the introduction by the current General Chairman of 
Scientific Exhibits at the 1956 meeting, and explained that the Committee on Tech- 
nical Exhibits had not been involved in the setting up of the exhibit and assumed no 
financial or supervisory responsibility. 

It was RESOLVED, that the report and recommendations of the Committee on 
Advertisements and Technical Exhibits be approved. 

The Executive Secretary made a brief general report on such items as may not 
be recorded with special committees, to wit: 26 Regional Meetings had been held 
during 1955; a survey and evaluation of the 1955 Annual Session (largest in the 
College history, with a gross registration of 6,380 individuals, of whom 4,900 were 
physicians) ; while the income of the College had grown consistently through the 
year, increased expenditures authorized by the Board of Regents had somewhat 
reduced the anticipated surplus for 1955; the Auditor’s report will be submitted at the 
April, 1956, Session. 

Dr. Howard P. Lewis, Chairman of the Committee on Awards, presented the 
following recommendations for 1956 Awards: 
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John Phillips Memorial Award: 


Dr. Linus Pauling, California Institute of Technology, Pasadena. 


James D. Bruce Memorial Award: 
Dr. John F. Enders, Harvard Medical School, Boston. 


It was RESOLVED, that the above recommendations be approved. 


Alfred Stengel Memorial Award: 


The Committee presented four nominations. By secret ballot, Dr. Cyrus C. 
Sturgis, Ann Arbor, Mich., was selected, and a formal resolution adopted 
confirming the same. 


Dr. Lewis, continuing his report, presented a recommendation that the College 
establish a new “American College of Physicians Award in Medicine,” the award 
limited to holders of M.D. degrees, and the award to be made in consideration of 
outstanding contributions in clinical investigation and/or clinical teaching. 

It was RESOLVED, that the detailed recommendations of the Committee on 
Awards be transcribed and distributed to all Regents of the College for consideration 
at its next succeeding meeting. 

Dr. Lewis, continuing his report, suggested there be close liaison between the 
Committee on Awards and the Committee on Masterships; also that ways and means 
of extending publicity about the importance and meaning of these awards be de- 
veloped further. 

Dr. Maurice C. Pincoffs, Chairman, presented the report of the Committee on 
Masterships and presented the following nominations for 1956: 


Dr. Esmond R. Long, F.A.C.P., Pedlar Mills, Va., distinguished in the field of 
tuberculosis, both in the basic aspects of that disease and the application of 
community pressures for its control. 

Dr. Arthur L. Bloomfield, F.A.C.P., San Francisco, Calif., noted as a great 
medical educator and a distinguished clinician. 


It was RESOLVED, that Masterships in the College shall be conferred on the 
above nominees at the 1956 Convocation. 

Dr. Pincoffs stated his Committee was not yet ready to make specific recom- 
mendations with regard to nominations for Honorary Fellowships. 

It was RESOLVED, that the Board of Regents shall extend to the President and 
to the Committee on Masterships power to act on nominations for Honorary Fellow- 
ships. 

Dr. George C. Griffith, General Chairman of the 37th Annual Session, presented 
a report both for the General Chairman and for the President, emanating through the 
Consulting Committee on Annual Sessions. He presented details affecting the opera- 
tions and program of the Annual Session and made some specific recommendations, 
to wit: 


(1) That the Committee on Educational Policy and the Program Committee 
devise a new type of questionnaire to be handed to each member of the College when 
he registers at the annual meeting, the questionnaire being devised on a postage-paid 
folding envelope form, so that members may fill it out while their reactions to the 
program and arrangements are fresh and so that it may be returned and summarized 
prior to the time the new program is being prepared ; 

(2) That the Board of Regents approve of the action of local members in raising 
funds to put on the orchestra concert the first night of the Session; 
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(3) That the meetings of the Board of Regents and Board of Governors follow 
a new pattern; that local Deans of medical schools shall decide whether senior 
students shall be allowed to attend the Annual Session, and, if so, to make arrange- 
ments through the Executive Secretary how best to handle the registration; an 
announcement that a Scientific Exhibit, through representatives of Western Medical 
Schools had been set up at a cost estimated at $2,040.00. 

It was RESOLVED, that the Board of Regents shall hold its first meeting on 
Saturday afternoon, April 14; the Executive Committee of the Board of Governors 
hold a breakfast-meeting on Sunday morning, April 15; that the Board of Governors 
hold its first meeting on Sunday forenoon, April 15; the Joint Meeting of the Board 
of Regents and of the Board of Governors on Sunday afternoon, April 15. 

It was RESOLVED, that Senior medical students may be admitted to certain 
events of the Annual Session, provided it be approved by the Deans of the three 
schools and a satisfactory plan worked out with the Executive Secretary for their 
registration. 

It was RESOLVED, that the Board of Regents approve the Scientific Exhibit 
for this one occasion and not as a precedent for future years, and that the College 
shall pay the cost up to $2,040.00 in this particular instance. 

It was pointed out that the Regents previously have established the policy that 
neither local members of the College in the meeting city nor pharmaceutical houses, 
or other types of exhibitors, shall be solicited for funds for entertainment or other 
expenses at the Annual Session. However, the Board acquiesced in the plans that 
had already been carried out and completed by the General Chairman. 

Dr. Griffith, continuing his report and recommendations, stated that the Los 
Angeles County Medical Association proposes to have an American College of 
Physicians Program on its weekly Sunday television setup, prior to the opening of 
the College Session. This is a television program entitled “Ask the Doctor,” and 
has been sponsored by the Association for three years. It is purely in the field of 
public relations and is recommended to the College as an important and beneficial 
project, one that has had very good influence in the Los Angeles area. The Asso- 
ciation desires to place the President of the College and the recipients of its awards 
on the program. 

It was RESOLVED, that this proposal be approved. 

Dr. Griffith, continuing, announced that the Hallmark Card Company and the 
Chrysler Corporation have asked to present an “American College of Physicians 
Outstanding Character of the Past Program,” such as “This is your Life,” on the 
radio on Sunday, April 8. The General Chairman had chosen the late Dr. James B. 
Herrick, M.A.C.P., and had already prepared the information, obtained from Mrs. 
Herrick, and prepared a half hour script. 

It was RESOLVED, that such permission be granted to the General Chairman, 
Dr. George C. Griffith. 

Dr. Griffith suggested that the script might readily be Submitted to the Committee 
on Public Relations for careful scrutiny in advance of its presentation, and it was 
agreed that the script and plans would be submitted to Dr. Asa L. Lincoln, Chairman 
of the Committee on Public Relations. 

Dr. Griffith then recommended that a testimonial or plaque be prepared and 
presented to Mr. Bob Hope, who tentatively had been selected as Master of Cere- 
monies for the Banquet and Film Celebrity Show. Dr. Griffith thereupon presented 
the copy for the testimonial. 

It was RESOLVED, that the College approve the Certificate of Merit to Mr. 
Bob Hope, as read, and that it be presented either as a parchment or a plaque. 

Dr. Edward L. Bortz, Chairman of the Committee on the Martin Bequest, brought 
in two artists who had prepared historical sketches of a proposed portrait for the 
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College Board Room, as provided for by a bequest from the late Dr. Charles F. 
Martin, M.A.C.P. 

After extended discussion, it was RESOLVED, that both artists be requested to 
prepare new sketches; that the only portraits to be depicted shall be those of Dr. 
Alfred Stengel and Dr. Charles F. Martin; that the matter be left in the hands of the 
present special Committee, with power to act; that the Committee shall arrange its 
meeting at the same time as that of the Committee on Credentials, March 17, 1956, 
thus having the benefit of these additional individuals in selecting the final portrait; 
and that the Committee have attached to the accepted portrait a suitable name plate 
or inscription. 

Dr. A. B. Brower, Chairman, presented the report of the Committee on Finance. 
Resolutions were adopted approving all Endowment Fund security transactions 
that had taken place or were recommended for the immedite future. By resolution, 
$500.00 was appropriated to the 1956 Budget to defray a portion of the expenses of 
the Secretary-General in connection with his official duties when representing the 
American College of Physicians in Australia a year ago. 

It was RESOLVED, that the Executive Secretary shall consult with Drexel 
& Co. in an effort to get an advantageous contract on their continuance as Investment 
Counselor. 

It was RESOLVED, that the budgets prepared by the Executive Secretary, and 
reviewed by the Finance Committee in detail, be approved: Estimated total income, 
$479,265.00; estimated total expenditures, $482,883.00. A small deficit is anticipated 
due to an appropriation of $37,000.00 to cover an extended Study of Hospital 
Standards in Medicine. 

The report of the Chairman of the Finance Committee was approved as a whole. 

Dr. William D. Stroud presented the Treasurer’s report, covering the portfolio 
of securities, annual income from securities, the average current yield of 3.67%, 
compared with 3.71% a year ago, and other specific matters. 

It was RESOLVED, that the report of the Treasurer be spread in the Minutes, 
approved and accepted. 

Dr. William D. Stroud, Chairman of the House Committee, presented a detailed 
report and made a number of specific recommendations for improvements and main- 
tenance, including: 


404 S. 42nd Street: 


Increase in rental to Group Insurance Administrators from $150.00 to 
$180.00 per month ; 
Repairs and Improvements, $1,375.00. 


College Headquarters, 4200 Pine Street: 


Repairs, improvements, interior and exterior, $5,550.00. 


Each item was recorded in the Minutes, and a resolution adopted approving the 
recommendations and providing necessary budget appropriations. 

Dr. Stroud then presented a report on the American Council of Rheumatic Fever, 
on which he and Dr. Currier McEwen are the official representatives of the Coliege. 
Dr. McEwen had participated in the preparation of the material for the report. The 
prevention of rheumatic fever in both the initial and recurrent attacks had received 
the Council's greatest emphasis; various pertinent publications had been prepared and 
distributed widely to practicing physicians. The progress report was of a gratifying 
nature and was spread verbatim in the Minutes and officially accepted by resolution. 

Dr. Carter Smith, Chairman of the Board of Governors, reported that an Ex- 
ecutive Committee of that Board had been formed and had held its first meeting. 
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This is a nine-man Committee, six from the Board of Governors-at-large, the im- 
mediate Chairman, the past Chairman and the Chairman-Elect. Terms of office 
will be spread, so that there shall be only two new members elected each year ; meet- 
ings will be held each year just preceding the meetings of the Board of Regents. 
The Committee at its first meeting had considered activities of other organized 
internist groups, such as State Societies of Internal Medicine. A special committee 
was appointed to study this problem, Dr. T. C. Bauerlein to act as Chairman, a report 
to be brought back at the next meeting in April, 1956. The Committee is studying 
ways and means for more frequent communication among the Governors. 

The Committee proposed that the requirement for advancement to Fellowship 
with particular reference to the submission of a thesis or equivalent published work 
be altered and reworded; namely, that in lieu of a thesis, a candidate may be asked to 
submit in very detailed fashion a clinical report of five of his most interesting cases 
that have occurred since he became an Associate—not only a clinical report, but 
also laboratory reports, x-ray findings, and all those things pertinent to the clinical 
report, together with a review of the literature, discussion of the case, or the medical 
subject involved, and a bibliography. 

This Executive Committee of the Governors held the consensus that a Governor 
may serve two terms of three years and not more than three consecutive terms, the 
two terms of three years to include almost any unexpired term of a predecessor. The 
Executive Committee had considered also the present term of Associateship, ten 
years, and offered no suggestions concerning a change. 

The above report was supplied for information only. 

Dr. Asa L. Lincoln, Chairman of the Committee on Public Relations, presented 
his report. Growing out of the report and recommendations, specific resolutions 
were adopted, taking care of certain special communications. Resolutions were 
adopted covering the following items: an Associate of the College was expelled from 
membership because of conviction for a criminal act; dues of an incapacitated Fellow 
were waived; the resignations of Rear Admiral H. Lamont Pugh, U. S. Navy, and 
of Colonel John Henry Taber, U. S. Army, were accepted; a proposal for a national 
public relations service, costing $1,000.00 per month, was rejected. 

The report of the Chairman was accepted as a whole. 

Dr. Alex. M. Burgess, ACP representative on the Joint Commission on Ac- 
creditation of Hospitals, made a supplementary report. 

It was RESOLVED, that the American College of Physicians shall approve the 
current action of the Joint Commission, namely, not to evaluate hospitals which are 
operated by osteopathic physicians or which include osteopaths on their staffs, this 
being a temporary policy until the American Medical Association’s Judicial Council 
shall take official action. 

Dr. Howard P. Lewis, Chairman of the Committee on Educational Policy, sub- 
mitted that Committee’s observations on the program for the Annual Session and 
proposed the formation of a Program Committee of the Board of Regents. Recom- 
mendations were recorded in the Minutes and have been duplicated for distribution 
to members of the Board of Regents for further study and analysis. 

Dr. Walter L. Palmer, Chairman, made a report for the Co-Operative Com- 
mittee with the Royal Colleges, particularly referring to the projected tour of the 
President to Australia during March, 1956. 

It was RESOLVED, that the Board of Regents shall approve payment of the 
cost of travel of the President and provide a per diem honorarium during his twenty- 
day tour. 

s It was RESOLVED, that this Committee be continued and that it be authorized 
to obtain funds from other sources for the promotion of international relationships, 


especially through the various Royal Colleges. 
Dr. William C. Chaney, Chairman of the Committee on Voluntary Prepaid 
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Health Insurance, presented a duplicated resolution that had been initiated by Dr. 
James H. Hall, Jr., a member of that Committee, for consideration by the Board. 

It was RESOLVED, that said resolution be duplicated and forwarded to each 
member of the Board of Regents for study and be brought up for specific action at 
the next meeting of the Board in Los Angeles in April, 1956. 

Dr. Chaney then proceeded to report as Chairman of the Committee on In- 
surance. The Committee had conferred in person with official representatives of 
each of the insurance carriers serving the members of the College, resulting in a 
closer relationship with the companies and further clarification of the insurance plans. 
Dr. Chaney’s report revealed the following information (as of November, 1955) : 


Health and Accident Plan: 
Current member subscribers 
Percentage of eligible members covered 
Number of claims received 


Dread Disease Plan: 
Current member subscribers 
Number of claims received 
Benefits paid, April, 1954, to date 
Professional Liability Plan: 
Current member subscribers 


Number of claims received 
Benefits paid $ 6,319.20 


Dr. Chaney assured the Board that the Committee had been fully satisfied with 
the operation of all of these Plans and greatly pleased with the promptness with 
which claims had been paid. He expressed the hope that a larger proportion of 
members would take advantage of these Plans provided for them. President Strong 
paid tribute to Dr. Chaney and the members of his Committee for the excellent work 
they have accomplished. 

The Secretary reported that Dr. Leon O. Jacobson, F.A.C.P., Chicago, College 
representative on the Cancer Committee of the American College of Surgeons, was 
unable to be present and had tendered his resignation. The American College of 
Surgeons had expressed the hope that the College would continue its participation in 
this work, and after consultation with Dr. Walter L. Palmer, Dr. Samuel G. Taylor, 
III, F.A.C.P., of Chicago, was recommended as the successor to Dr. Jacobson. 

It was RESOLVED, that Dr. Samuel G. Taylor, III, F.A.C.P., of Chicago, be 
appointed representative of the American College of Physicians on the Cancer Com- 
mittee of the American College of Surgeons. 

An adequate report was received from Dr. Robert F. Loeb, F.A.C.P., official 
College representative on the Division of Medical Sciences of the National Research 
Council, said report being placed on file and appreciation having been sent to Dr. 
Loeb. 

On the recommendation of Dr. Wallace M. Yater, formerly Chairman of a Com- 
mittee on Medical Educational Films of the College, it was 

RESOLVED, that the Executive Secretary be empowered to write to the Medi- 
cal Film Guild to the effect that there will not be any official Committee on Medical 
Motion Pictures, but that the College will be glad either to approve or disapprove any 
finished film. Included in the resolution was the provision that Dr. Yater and Mr. 
Loveland shall work out the modus operandi. 

Adjournment, 2:10 p.m., November 13, 1955. 

Attest: E. R. LoveLanp, 
Secretary 
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OBITUARIES 


RECENT DEATHS OF A.C.P. MEMBERS 


The College records with sorrow the deaths of the following members. Their 
obituaries will appear later in these columns. 


. Harry D. Williams, F.A.C.P., Trenton, N. J., Sept., 1955 

. John E. McCorvie, F.A.C.P., Peoria, [ll., Oct. 29, 1955 

. Daniel T. McCall, Sr., F.A.C.P., Mobile, Ala., Nov. 9, 1955 

. Samuel E. Cohen, F.A.C.P., Binghamton, N. Y., Nov. 9, 1955 
. Richard L. Harris, F.A.C.P., Montrose, N. Y., Nov. 22, 1955 
. Walter J. Pennell, F.A.C.P., North Wilmington, Mass., Dec. 30, 1955 
. George A. Wulp, F.A.C.P., Hartford, Conn., Jan. 1, 1956 

. Oliver B. Kiel, F.A.C.P., Wichita Falls, Tex., Jan. 4, 1956 

. Wilmar M. Allen, F.A.C.P., Hartford, Conn., Jan. 14, 1956 

. Robert K. H. Charr, F.A.C.P., Philadelphia, Pa., Jan. 29, 1956 
. Lowell A. Erf, F.A.C.P., Philadelphia, Pa., Jan. 30, 1956 


DR. CRAWFORD N. BAGANZ 


Crawford Norbert Baganz, B.S., M.D., F.A.C.P., died suddenly on Dec. 21, 1955, 
from coronary thrombosis. 

Dr. Baganz was born in Terre Haute, Ind., Feb. 5, 1905. He received a B.S. 
degree from Indiana University in 1928 and graduated as a Doctor of Medicine from 
the same University in 1930. He spent the following year in internship in the 
Indiana University Medical Center and then engaged in private practice in Indiana 
until 1935. 

Dr. Baganz entered the Veterans Administration service at Lyons, N. J., in 1935, 
remaining there until 1942, when he began active duty with the U. S. Naval Reserve. 
He served aboard the USS Rixey and at the U. S. Naval Hospital, Newport, R. L., 
achieving the rank of Lieutenant Commander. 

Dr. Baganz returned to duty with the Veterans Administration in 1946 as Chief 
of the Neuropsychiatric Service at the Veterans Administration Hospital, Topeka, 
Kans., and later spent eighteen months at the Veterans Administration Hospital, 
North Little Rock, Ark. In 1948 he was appointed Manager of the Veterans Ad- 
ministration Hospital, Lyons, N. J., where he served with distinction until his death. 

Dr. Baganz had great interest in medical and psychiatric activities throughout 
his professional career. In 1935 he was President-Elect of the Wells County (Ind.) 
Medical Society. He was President of the New Jersey District Branch of the 
American Psychiatric Association in 1953-54, and was a former President of the 
New Jersey Neuropsychiatric Association. He had been a Fellow of the American 
College of Physicians since 1943, and was also a Fellow of the American Psychiatric 
Association. He was a member of the American Medical Association, New York 
Society of Clinical Psychiatry, Association for Research in Nervous and Mental 
Diseases, American Association for the Advancement of Science, and the Association 
of Military Surgeons of the United States. He was a Diplomate and Associate 
Examiner of the American Board of Psychiatry and Neurology. 

At the time of his death, Dr. Baganz was serving as Secretary of the Committee 
on the Certification of Mental Hospital Administrators of the American Psychiatric 
Association. 

Dr. Baganz was an outstanding career psychiatrist in the Veterans Administra- 
tion. His contributions to psychiatry and the improved care of sick veterans are a 
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tribute to him. His death is a great loss to his friends and colleagues in the Veterans 
Administration and the medical profession. 
He is survived by his wife, Alma Denny Baganz. 
Witiiam S. Mippteton, M.D., M.A.C.P., 
Chief Medical Director, 
Governor for the Veterans Administration 


DR. P. W. FLAGGE 


Dr. Philip Wesley Flagge, F.A.C.P., of Laramie, Wyo., died Nov. 5, 1955. 

Born in Batchtown, Ill., Feb. 10, 1876, Dr. Flagge attended DePauw University 
and received his M.D. degree from Washington University School of Medicine in 
1902. He then interned at the Washington University Clinics and in 1904 was ap- 
pointed House Surgeon of the Missouri Pacific Hospital Association in St. Louis. 

In 1924 Dr. Flagge moved to High Point, N. C., where for many years he was 
an active and faithful member of the staffs of the Burrus Clinic and Hospital and 
of the High Point Hospital. Since his retirement in November, 1945, he had lived 
in Fair Hope, Ala., and Alexandria, Va.; he had moved to Laramie in July of last 
year. 
In 1937 Dr. Flagge had served as President of the Guilford County (N. C.) 
Medical Society and had been a member of the Medical Society of North Carolina, 
the Tri-State and Southern Medical Associations, and the American Electrothera- 
peutic Association, A Diplomate of the American Board of Internal Medicine, he 
was elected a Fellow of the American College of Physicians in 1929. 

It is with regret that the membership of the College records Dr. Flagge’s passing. 


DR. ALFRED L. KRUGER, SR. 


Dr. Alfred Leon Kruger, Sr., F.A.C.P., of Norfolk, Va., who died Dec. 25, 1955, 
of acute coronary artery thrombosis, was born in New York City on Feb. 16, 1911, 
and received both his academic and medical training at the University of Virginia, 
from which he graduated in 1935. He was an intern at the Jersey City Medical 
Center from 1935-36 and Resident Physician at the Hudson County Tuberculosis 
Hospital in Jersey City, N. J., during 1937-42. During World War II, he was a 
Major, (MC), AUS, and Chief of Respiratory Section at the Army Air Force 
Hospital, Keesler Field, Biloxi, Miss. 

Dr. Kruger established practice in Norfolk in 1946 and was one of the leading 
internists in that city. He was Consultant in Internal Medicine and Diseases of the 
Chest at DePaul Hospital as well as the Norfolk General Hospital. He was a mem- 
ber of the medical staff at Leigh Memorial Hospital. He was a Fellow of the 
American College of Chest Physicians and a member of the American Trudeau 
Society, American Medical Association, the Association of Military Surgeons of the 
United States, and the National Tuberculosis Association. He was a Diplomate 
of the American Board of Internal Medicine and also of the sub-specialty of pul- 
monary diseases. He had been a Fellow of the American College of Physicians 
since 1945 and was an active member, always manifesting interest in its activities, 
He was regular in his attendance at the Regional Meetings and Annual Sessions and 
was highly regarded by his colleagues. 

His chief interest was diseases of the chest, and most of his medical activities 
were devoted to pulmonary disorders; in his region, he was looked upon as an able 
internist and more particularly as a consultant in chest diseases. 

Dr. Kruger will be sorely missed by his colleagues and patients and by the com- 
munity that he served so well. He is survived by his wife, Mrs. Louise P. Kruger, 
1400 Armistead Bridge Rd., Norfolk. 

Cares M. Caravati, M.D., F.A.C.P., 
Governor for Virginia 
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DR. THOMAS T. MACKIE 


Dr. Thomas Turlay Mackie, F.A.C.P., of Westport, Conn., was born May 10, 
1895, in Great Barrington, Mass. He was graduated from Harvard College in 1918 
with an A.B. degree and in 1924 received his M.D. from Columbia University College 
of Physicians and Surgeons. He was awarded the Duncan Medal and the degree 
of Doctor of Tropical Medicine and Hygiene from the London (England) School 
of Hygiene and Tropical Medicine in 1931. 

He served as Instructor in Medicine and Assistant Clinical Professor of Medicine 
at Columbia University College of Physicians and Surgeons and was a Research 
Associate in the Department of Public Health and Preventive Medicine and an As- 
sociate at Cornell University Medical College. During these years (1930-46) Dr. 
Mackie was on the staffs of Presbyterian Hospital in the City of New York, Fifth 
Avenue, Beekman-Downtown, Broad Street, Roosevelt and New York City Hospitals 
and New York Infirmary. In 1946 he became Professor of Preventive Medicine and 
Chairman of the Division of Medicine at the Bowman Gray School of Medicine of 
Wake Forest College. The following year he was appointed Head of Department 
of Preventive Medicine, which position he held until 1951. 

During World War II, Dr. Mackie was a Colonel in the Army, and served with 
distinction in the China-Burma-India Theater, for which service he was awarded 
the Legion of Merit. Prior to going on active duty, he served as Consultant in 
Tropical Medicine to the Secretary of War and as a member of the Army Board 
for the Control of Epidemic Diseases as well as a member of the Sub-Committee on 
Tropical Diseases of the National Research Council, resuming this last position in 
1947. Following the war, he became a resident of Westport and interested himself 
in civic affairs, serving as Chairman of the Town Planning and Zoning Commission. 

In addition, Dr. Mackie had been Special Consultant in Epidemiology, Com- 
municable Disease Center, U. S. Public Health Service in 1948; Consultant and 
Branch Section Chief of Tropical Medicine, Veterans Administration Branch No. 4 
Area from 1946 until 1949, and Area Consultant in Internal Medicine and Tropical 
Medicine to the Veterans Administration, The author of Manual of Tropical Medi- 
cine, published in 1945 and revised in 1954, Dr. Mackie was a Diplomate, Tropical 
Medicine and Hygiene, Royal College of Physicians of London and Royal College of 
Surgeons of England; Licentiate, National Board of Medical Examiners; Diplomate, 
American Board of Internal Medicine; former Councilor, American Academy of 
Tropical Medicine and American Society of Tropical Medicine; former Secretary, 
New York Society of Tropical Medicine; Fellow, New York Academy of Medicine; 
member, American Clinical and Climatological Association, National Malaria So- 
ciety, American Public Health Association, American Society for the Advancement 
of Science, American Medical Association and Royal Society of Tropical Medicine. 
He had been a Fellow of the American College of Physicians since 1933. 

At the time of his death, he was Chairman of The American Foundation for 
Tropical Medicine and Consultant in Tropical Medicine to the Roosevelt (New York 
City), Norwalk (Conn.), and Veterans Administration (West Haven, Conn.) Hos- 
pitals. Dr. Mackie was also a consultant for many corporations with commercial 
interests in the tropics. He lately had served as a Consultant to the Dutch Govern- 
ment and submitted a report to Surinam, former colony of Dutch Guiana in the 
Caribbean. A section of this report was the proposal to establish an institute for 
research and field work in tropical medicine at Paramaribo. 

Dr. Mackie’s illness, which resulted in his death on Oct. 5, 1955, was caused 
by a pulmonary embolism that followed closely on a severe case of smoke poisoning 
suffered while fighting a brush fire earlier last year near his home. 
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He is survived by his wife, Mrs. Helen Holme Warnock Mackie, North Ave., 
Westport, and two daughters by a former marriage, Mrs. William Savage and Mrs. 
Phillipe Bouriez. 

Joun C. Leonarp, M.D., F.A.C.P., 
Governor for Connecticut 


DR. WILLIAM MARIS 


Dr. William Maris (Associate) of Hull, Iowa, died Oct. 29, 1955, after com- 
plications of hypertensive heart disease. Dr. Maris was born May 6, 1890, and 
graduated from St. Louis University School of Medicine in 1917. He then started 
to practice in Hull, where he remained during his active life. He had been President 
of his local county medical society and he became an Associate of the American 
College of Physicians through joining the American Congress on Internal Medicine 
in 1924, 

Dr. Maris enjoyed a peculiar position with his patients and community, which 
can only be understood by those interested in ethnic relationships. He was of Dutch 
extraction and he lived in a Dutch community, where third- and fourth-generation 
families still follow many of the customs brought to this country by their grand- 
parents. The position of the doctor among such people is that he is, in effect, a 
member of the entire family group. The removal of the physician by any cause is 
followed by a major adjustment in the daily lives of the whole community. So it will 
be following the death of Dr. Maris. 

He is survived by his wife, Esther Anderson Maris, of Sioux Center. 

R. N. Larimer, M.D., F.A.C.P. 


DR. VIRGIL GUY PRESSON 


Dr. Virgil Guy Presson, F.A.C.P., of Tucson, Ariz., died Oct. 2, 1955, of acute 
pancreatitis following a brief illness. 

He was born in Doniphan, Mo., Jan. 23, 1896, and attended the University of 
Glasgow, Scotland, before receiving his B.S. degree from the University of Oklahoma 
in 1921. After graduating from the University’s School of Medicine in 1923, he 
interned at the Grasslands Hospital, Valhalla, N. Y., and then performed field work 
and public health services under the International Health Board of the Rockefeller 
Foundation. 

Dr. Presson came to Tucson in 1928 after serving as Health Officer for Orange 
County, Calif. He was particularly active in St. Mary’s Hospital, serving as Presi- 
dent of the Staff in 1938 and being appointed a member of the Governing Staff in 
1940. He was also former Gastroenterologist at the Southern Pacific Hospital and 
Sanatorium, Rotating Chief of Medical Service and member of the Governing Staff 
of the Pima County General Hospital, member of the Governing Staff at Tucson 
Medical Center, and a former member of the staff and a partner in the Thomas-Davis 
Clinic. 

During World War I, he served as a Second Lieutenant with the 347th Infantry 
Regiment, and during World War II acted as Chief Medical Examiner of the Pima 
County Selective Service Board. 

Active in numerous medical organizations, Dr. Presson was President (1940) 
of the Arizona Chapter of the National Gastroenterological Association, former 
President of the Pima County Medical Society, and a past Vice President of the 
Arizona Medical Association. He was also a member of the American Medical 
Association, Southwestern Medical Society, American Society of Tropical Medicine, 
Association for the Study of Internal Secretions, the Association of American 
Physicians, the American Geriatrics Society, the American Gastroenterological As- 
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sociation, and Alpha Tau Omega and Phi Beta Pi fraternities. Dr. Presson had 
been a Fellow of the American College of Physicians since 1935 and a Life Member 
since 1946. He was active in Tucson Lodge No. 4, F&AM, Veterans of Foreign 
Wars, Disabled American Veterans, Tucson Consistory of the Scottish Rite Society, 
and the First Christian Church, Tucson. 

He is survived by his wife, Lillee Wilson Presson, 1317 N. Stone Ave., Tucson. 

R. Koper, M.D., F.A.C.P., 
Governor for Arizona 


DR. FREDERICK R. TAYLOR 


Dr. Frederick Raymond Taylor, a Fellow of the College since 1931, died in High 
Point, N. C., Nov. 1, 1955, after a series of coronary episodes, which had limited his 
activities for several years without restricting his interest in unusual diseases and in 
the activities of younger physicians. For 30 years he had been outstanding in his 
knowledge of medical literature. He was responsible for the “Section on Rare and 
Unusual Diseases” in the Oxford System of Medicine, edited by the late Henry A. 
Christian, M.A.C.P., and was the author of many other medical articles, 

Literary activities did not interfere with Dr. Taylor’s interest in the practice 
of Internal Medicine. Dr. W. H. Flythe, a younger colleague, writes: “I found Dr. 
Taylor a warm friend and an invaluable counselor and I know that over the years 
every young physician who came to this community was made welcome and given 
help and encouragement and offered constructive criticism. The imprint of his 
intellectual curiosity, high ideals and ethical standards will long remain in the medical 
profession here. He was faithful in attendance at hospital staff functions, even in 
the last few years, and his presence was a stimulus and challenge that will long be 
missed.” 

The establishment of the Bowman Gray School of Medicine at Winston-Salem 
gave Dr. Taylor an opportunity to serve as Professor of Medical Literature. After 
15 years his work was recognized by the organization of The Frederick R. Taylor 
History of Medicine Society “in recognition of the interest of Dr. Taylor in the sub- 
ject and its worth to the students of medicine.” This impact on medical students, 
during the sixth and seventh decades of his life, was characteristic of Dr. Taylor as a 
man, a physician, and a medical scholar. 

Dr. Taylor was born in Burlington County, N. J., July 15, 1887, and was edu- 
cated at the Hill and Haverford Schools before graduation from Haverford College 
in 1909. He received his M.D. at the University of Pennsylvania in 1913 and 
interned at Germantown Dispensary and Hospital during 1913-15. He entered the 
general practice of medicine in High Point in November, 1915, exactly 40 years 
before his death. In 1917-19 he served in World War I with the 65th Base Hospital 
in France. He then took postgraduate work under Dr. Christian at Harvard, and 
his practice was limited to Internal Medicine and Neuropsychiatry after 1922. He 
was, thereafter, continuously active in the County and State Medical Societies and 
in the American College of Physicians. In 1934 he was awarded a silver plaque 
by the Guilford County Medical Society for outstanding work in medicine. 

Dr. Taylor is survived by his wife, Rachel F. Taylor, 113 Johnson St., High 
Point; two daughters, Mrs. W. H. Turner of Winston-Salem and Mrs. William P. 
Phillips of High Point; and two sons, Mark H. Taylor of High Point and Dr. 
Frederick Harvey Taylor, a thoracic surgeon in Charlotte, N. C. Many younger 
physicians will always remember him as a teacher and preceptor who was also a 
student of medicine throughout his life. 

L. Persons, M.D., F.A.C.P., 
Governor for North Carolina 


: 

4 

| 

al 
ater 
| 

| 

yt! 
3 

4 

SEX 

ay 


ANNALS OF INTERNAL MEDICINE 65 


Reduced Hypermotility, Improved 


Delineation with Pro-Banthine®: Case History 


Basic film: pronounced hypermotility of stom- 
ach and bulb; diagnosis not possible. 


J. R., male, age 50, when first seen* com- 
plained of severe abdominal pain of six 
weeks’ duration. Initial gastrointestinal 
roentgenologic examination revealed 
marked hypermotility of the stomach and 
duodenal bulb. Because of rapid emptying it 
was not possible to visualize a lesion either 
in the stomach or duodenal bulb. However, 
the patient’s symptoms strongly suggested an 
ulcer, and he was reexamined after the in- 
jection of 15 mg. of Pro-Banthine (brand of 
propantheline bromide) intramuscularly. A 
marked diminution in motility occurred and 
a huge gastric ulcer was easily visible on the 
lesser curvature at the junction of the upper 
and middle third of the stomach. 

This patient is now receiving 30 mg. of 
Pro-Banthine four times daily and gained 
8 pounds during the first ten days of therapy. 


Trial packages of Pro-Banthine and the new booklet, Case 
Histories of Anticholinergic Action,” available on request... 


Five-minute film after 15 mg. of Pro-Banthine 
intramuscularly: large gastric ulcer on lesser 
curvature clearly visualized. 


He was completely relieved of pain within 
twenty-four hours. The ulcer is presently 
healed and he is asymptomatic, six weeks 
followinginitiation of Pro-Banthine therapy. 
This is an excellent example of delineation 
of a lesion which escaped detection with the 
ordinary technique of gastrointestinal roent- 
genography. If an ulcer is suspected and the 
initial roentgenologic examination is nega- 
tive or inconclusive, the roentgenographic 
study should be repeated following the oral 
administration of 30 mg. or the intramuscu- 
lar injection of 15 mg. of Pro-Banthine. 
G. D. Searle & Co., Research in the Service 
of Medicine. 


*Roentgenograms and case history courtesy of I. Richard 
Schwartz, M.D., Kings County Gastrointestinal Clinic, 
Brooklyn, N. Y. 


P. O. Box 5110 D-2 
Chicago 80, Illinois 
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Vaginitis: “,,.treatment of choice...’”? 
After Surgery: speeds healing” 


At home she will find the suppositories 
comfortable and easy to use. They do not 
leak or stain and are simple to insert. 
“Results are usually uniformly good.”! 


@ bactericidal to the majority of bacteria 
found in vaginal infections! 

@ spreads evenly over cervix and vagina— 
maintains effect 6 to 8 hours? 

@ does not cause monilial overgrowth 

@ effective in the presence of blood, pus 
and serum 

Prevents infection and speeds healing before and 


after cervico-vaginal surgery? and pelvic radia- 
tion? + for leukorrhea of nongonorrheal bacterial 


FURACIN 


to P ent cross-infection BRAND OF NITROFURAZONE 


FURACIN® urethral Suppositories. Use with 
Vaginal Suppositories to prevent urethrovaginal 
cross-infection. Hermetically sealed in silver foil. 
Box of 12. SUPPOSITORIES 


1. Helms, W. C.: J. M. Ass. Georgia 42:376, 1953. 2. Schwartz, J.% Furacin Vaginal Suppositories Furacin 
Am. J. Obst. 63:579, 1952. 3. Schwartz, J. and Nardiello, V.: Am. J. (brand of nitrofurazone) 0.2% in a water-miscible 


Obst. 65:1069, 1963. base. Hermetically sealed in yellow foil. Box of 12. 


a new class of antimicrobials 
EATON LABORATORIES, Norwich, n.v. #4 NITROFURANS class of 
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tate CIBA) 


Clinically pre-eminent for potency and duration of 
androgenic/anabolic activity. 


Usual schedule: One injection a month. 


Usual response: Smooth improvement, due to potent, 
well-sustained androgenic and/or anabolic action. 


Multiple-dose Vials, 10 ml., each ml. containing 50 mg. 
Perandren phenylacetate (with 1% procaine hydrochloride). 
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1. Time-tested Armyl... 


2. ... combined with sma// amounts of corticoid 


for better results in rheumatic and arthritic conditions 


Armyl+F 


Synergistic action of the combination 
of agents in Armyl+F results in signifi- 
cantly better patient response with ex- 


tremely low doses of corticoid. 


Each Armyl + F capsulette contains: 
Compound F (hydrocortisone- 

free alcohol) 2.0 mg. 
Potassium Salicylate (5 gr.) 0.30 Gm. 
Potassium Para- 


aminobenzoate (5 gr.) 0.30 Gm. 
Ascorbic Acid U.S.P. 50 mg. 
Bottles of 50 capsulettes. 


if salicylates alone can control the patient 


® 
Armyl produces high sali- 
cylate blood levels ... relieves pain... 
provides antihemorrhagic protection. 


THE ARMOUR LABORATORIES 
A DIVISION OF ARMOUR AND COMPANY 


Each enteric-coated tablet contains: 
Sodium Salicylate 0.3 Gm. 
Sodium Para-aminob t 

(5 gr.) 0.3 Gm, 


Ascorbic Acid U.S.P. (50 mg.) 0.05 Gm. 
Bottles of 100. Also available: Army! with 
Y gr. Phenobarbital; Armyl Sodium-Free; 
Army! Sodium-Free with % gr. Phenobar- 
bital. 


KANKAKEE, ILLINOIS 
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Sustained theophylline blood 

levels were higher with 1 or 2 oral 
Cardalin tablets than with 71 gr. 
of aminophylline IV. 


(Adapted from Bickerman, H. <A., et al.: 
Ann. Allergy 11:301, 1953, and 

Truitt, E. B., Jr., et al.: J. Pharmacol. 
AFTER ADMINISTRATION & Exper. Therap. 100:309, 1950.) 


THEOPHYLLINE BLOOD LEVELS 


to produce the 


result 


ys 


Excellent increases in vital 
capacity and maximum breathing 
capacity. 

Bickerman, H. A., et al.: 
Ann. Allergy 11:309, 1953. 


Produces productive coughing follow- 
ing bronchodilatation. 


Each Cardalin tablet Barach, A. L., et al.: 
supplies: Dis. of Chest 23:121, 1953. 


Aminophylline .... 5.0 gr. 


Continued relief of paroxysms of 


bronchospasm. 


To serve your pa- _ Ethyl Aminobenzoate Segal, M. S., et al.: Quart. 
tients today—Call lee: Rev. Allergy & Applied Immunol. 6:399, 1952. 
your pharmacist for Bottles of 50, 100, 500, 1000. 
any additional product Alsoavailable: Cardalin- 
information you may Phen, also containing 4 
need to help you pre- gr. phenobarbital per 
scribe Cardalin. tablet. 


IRWIN, NEISLER & COMPANY: DECATUR, ILLINOIS 
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Multiple Compressed Tablets ‘Co-De_tra’ and ‘Co- 
HyYDELTRA’ are unique among the dosage forms of the 
newer steroids, because they are specifically designed 
as a tablet within a tablet to provide stability and to 


release in sequence, antacid and anti-inflammatory 
agents... 


1, the outer layer of antacids (aluminum hydroxide gel 
and magnesium trisilicate) comes into contact with the 
gastric mucosa first . . . and after it is completely 
dissolved ... 


2. the hitherto intact inner core containing the anti- 
inflammatory agent (either prednisone or predniso- 
lone) then begins to release its full therapeutic poten- 
tial... and not before. 


Multiple 
Compressed 
Tablets 


70 
~ 
(TS 
) 3 
Prednisone Buffered 
al 
4 


ANNALS OF INTERNAL MEDICINE 


benefits prednisone 
and prednisolone 
plus positive antacid 
action minimize 
gastric distress... 


A reportedly higher incidence of gastric dis- 
tress in patients receiving the newer steroids 
prednisone and prednisolone indicates the 
desirability of co-administering non-systemic 
antacids." 

To help the physician cope with this prob- 
lem of gastric distress which might other- 
wise become an obstacle to therapy with the 
newer steroids . . . Multiple Compressed 
Tablets ‘Co-Dettra’ (Prednisone Buffered) 


‘Co-Devtra’ and ‘Co-HyYDELTRA’ 
are trade-marks of Merckx & Co., INC. 


and ‘Co-HyYpDELTRA’ (Prednisolone Buffered) 
are now available. 

‘Co-DELTRA’ and ‘Co-HYDELTRA’ are now 
available in bottles of 30 on your prescrip- 
tion. Each Multiple Compressed Tablet 
contains: 

Prednisone or Prednisolone, 5 mg.; 300 
mg. of dried aluminum hydroxide gel, U.S.P., 
and 50 mg. of magnesium trisilicate. 


1. Bollet, A. J., Black, R., and Bunim, J. J.: J.4.M.A. 158: 
459, June 11, 1955, 


eltra 


Prednisolone Buffered 
P 


Philadelphia 1, Pa. 
Division OF Merck & Co., INC. 
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establishing 
desired 
eating 
patterns 


and the 60-10-70 Basic Pian 


In the development of good eating habits, medication is 
important, not only in initiating control, but also in 
maintaining normal weight.!23 


Obedrin contains: 

e Methamphetamine for its anorexigenic and mood- 
lifting effects. 

e Pentobarbital as a balancing agent, to guard against 
excitation. 

e Vitamins B, and B, plus niacin to supplement the diet. 

e Ascorbic acid to aid in the mobilization of tissue 
fluids. 
Since Obedrin contains no artificial bulk, the hazards 
of impaction are avoided. The 60-10-70 Basic Plan 
provides for a balancéd food intake, with sufficient 


protein and roughage. 


Formula 

Semoxydrine HCl (Metham- 
phetamine HCl) 5 mg.; Pen- 
tobarbital 20 mg.; Ascorbic 
acid 100 mg.; Thiamine HCl 
0.5 mg.; Riboflavin 1 mg.; 
Niacin 5 mg. 


1. Eisfelder, H.W.; Am. Pract. 
& Dig. Treat., 5:778 (Oct.; 
1954). 

2. Sebrell,W.H.,Jr.:J.A.M.A., 
152:42 (May, 1953). 

3. Sherman, R.J.: Medical 
Times, 82:107 (Feb., 1954). 


Write for THE S.E. MASSENGILL COMPANY 


60-10-70 Menu pads, weight charts, 
and samples of Obedrin. 


BRISTOL, TENNESSEE 
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for those with 


KINSO 


Smoother activity 


and 


brighter expression 


w reduces rigidity and tremor. 


w seldom causes dryness of the mouth, 
blurring of vision or excitation. 


**KEMADRIN’ brand Procyclidine Hydrochloride 
Tablet of 5 mg., scored. Bottles of 100 and 1,000. 


Literature available on request. 


& BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe, N.Y. 
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WHICH DO YOU PRESCRIBE? 


Regardless of which antacid you've been 


using, we believe you'll agree that most of 


them are rather good. 

Still, we'd like to remind you of 
Syntrogel® ‘Roche'...because it acts fast 
(in a matter of seconds) and long (often 
for hours). For patients with heartburn 
or too much stomach acid, Syntrogel is 


really worth trying. 
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Now! A 600,000-unit tablet for higher, 


3.0 
25 
2.0 
= 1.5 
05 
0.0 


Penicillin V, Crystalline (Phenorymethyl Penicillin 


ORAL PENICILLIN 


than from injected procaine peni: 


2 4 
HOURS AFTER ADMINISTRATION 


VEL C 


one tablet. 


ripeaine Per 
one injectic 


Supplied: PEN: \: 


units, scored, b: 
scored, bottles 
Also available: 
100,000 units of 


and 100,000 units 


of 36. 


1. Pumom, LE, Wright, 
Antibiotics Annuci 


1955 


Philadelphia 1, Pa. 


WITH INJECTION PERFORMANCE 


\lood levels 


n 


/, 500,000 units, 
ubjects* 
‘in G, 600,000 units, 
LU subjects? 
Tablets, 500,000 
£ 12; 200,000 units, 


Tablets, 


thine penicillin G 


oenicillin V, bottles 


Ay and Welch, H. 
o. 484, Table 
2. Price, A.Ma Personal commune 
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in your anginal patient... 


break the chain of 
“heart-consciousness” 


Your anginal patient can be freed from his “heart-consciousness” for a wider range of 
activities by the daily administration of Nitralox which aids in protecting him against the 
bodily and emotional factors which so often precipitate anginal seizures. Nitralox gener- 
ally lessens the frequency and severity of attacks, will often lower nitroglycerin require- 
ments, increase exercise tolerance and improve the electrocardiogram. 

In anginal patients with hypertension and tachycardia, Nitralox has the added advantage 
of reducing the blood pressure and slowing the pulse. It has no such effects in normotensives 
with normal heart rates. 

Nitralox combines a coronary vasodilator with prolonged action (10 mg. pentaerythritol 
tetranitrate— PETN) with a nonbarbiturate tranquillizing and bradycrotic agent (1 mg. 
purified mixed Rauwolfia alkaloids — the alseroxylon fraction) and is intended for long- 
term prophylactic therapy. While some patients experience beneficial effects within 24-48 
hours, it takes about two weeks before Nitralox produces its full effect from the recom- 


mended dosage of 1-2 tablets q.i.d. before meals, and at bedtime. 


NITRALOX 


for long-range management of anginal attacks 


Nitralox is a preparation 


Smith-Dorsey « Lincoln, Nebraska ¢ A Division of The Wander Company 
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THERAPEUTIC 
FORMULA 
multivitamins 


small, OPTILET contains: 
Vitamin A......... 7.5 mg. (25,000 units) 
Vitamin D 25 meg. (1000 units) 
Thiamine Mononitrate 


Riboflavin 


Vitamin B,, 
Ascorbic Acid 
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For Daytime Tranquillity 
non-barbiturate sedative 
* Quick acting 
e Rapidly eliminated 
e Free from side effects 


Dose: 1 BROMURAL tablet several times a day. 


Try 1 Bromural tablet with an aspirin for quicker relief of neuralgic pain and 
headache, discomfort and the aches of simple colds — better than aspirin alone. 


Each BROMURAL tablet bears the mark €B of the originator. 


Bromural, brand of Bromisovalum, a product of E. Bilhuber, Inc. 


BI LHUBER-KNOLL CORP. distributo 


For LOW SODIUM DIETS 


R, The BEST-TASTING SALT SUBSTITUTE made 


The SALT SUBSTITUTE that satisfies 
the craving for real salt flavor... 


The SALT SUBSTITUTE that contains 
Mono-Potassium Glutamate to 
enhance food flavors... 


The SALT SUBSTITUTE that retains 
salt flavor in all cooking, 
baking and canning... 


You can safely recommend 
4 
SALT" SUBSTITUTE 


Available at grocers everywhere 


Adolph’s SODIUM CALCULATOR and samples of Adolph’s 
Salt Substitute (Iodized) are available upon request. 


© 1956 Adolph’s Ltd., los Angeles 46, Calif. 
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rheumatoid 

arthritis 
continuing benefits 


for successful corticosteroid therapy 


METICORTELONE 


(PREDNISOLONE) 


therapy usually undisturbed by sodium retention, 
edema, weight gain 


excellent relief of arthritic pain, swelling, 
tenderness 


spares patients salt-poor diets 
up to 5 times as potent as hydrocortisone 


Available as 1, 2.5, and 5 mg. tablets; 2.5 and 5 mg. capsules 
METICORTELONE,’ brand of prednisolone. *T.M. ML-J-66-256 
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FOR A.C.P. FELLOWS 


FELLOWSHIP 


PLEDGE 


Calle of Engraved with artist’s out- 
a } lined initials and the College 
seal in color; mounted and 

framed in an official frame, 


and by attendance at important gatherings of 
my profe ethron, by with physicians of eminence. and 4 
by [ree exchenge of inten as the certificate frame. All 
FURTHER. T promise to rfruin from seeking the public eye 
for purposes of self  avekt commercialiom, 


all pus activtiley: ‘adjust fove to tie | Fellows subscribe to this pledge 


cametaners of my patie amd to make them commensurate 
services have rendered. 


| near the bottom of the pledge 

is for the signature of the Fel- 

low. For the reception room 

or office. For Fellows only. 


Lowerfip LEDGE 


Fellowship Pledge, American College of Physicians 
$7.50, framed and delivered 


FELLOWSHIP KEY 


A charm, bearing the seal of The American College of Physi- 
cians; wrought in solid gold and embossed in The College 
colors. For Fellows only. 


Price, including engraving initials and date of election, 
delivered, $7.50. 


Send orders to 


THE AMERICAN COLLEGE OF PHYSICIANS 


4200 PINE STREET, PHILADELPHIA 4&4, PA. 
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INJECTABLE 


FIRST /NJECTABLE QUINIDINE COMMERCIALLY 
AVAILABLE IN AMERICA 


TRIED - TESTED - DEPENDABLE - STABLE 


For those cases of auricular fibrillation and paroxysmal 
tachycardia where QUINIDINE is indicated and cannot be 
given, or is not effective, orally — 


Administration: INTRAMUSCULARLY or if necessary INTRAVENOUSLY 


Auailadde: Quinidine Hydrochloride Injectable (0.6 Gm.) in 5 cc. ampul 
Quinidine Hydrochloride Injectable (0.18 Gm.) in 114 cc. ampul 


REFERENCES: 


. Sturnick, M. 1.; Riseman, J. E. Sagall, E. Studies on the 
Action of Quinidine in Man: J. A A. 121; 917 (March 20) 1943 

. Sagall, E. Horn, C. D.; and 4p J. E. F.: Studies on the 
Action of Quinidine 1n Man: Arch. Int. Med. 71; 460 (April) 1943 

. Armbrust, Chas. A. Jr. and Levine, Samuel A.: Paroxysmal Ventricular 
Tachycardia: A Study of 107 Cases: Circulation, 1; 28-39 (Jan.) 1950 

_ Bell, G. ©.; Bradley, R. B.; and Hurxthal, L. M.: Paroxysmal Tachy- 
cardia, Experiences with Massive Doses of Quinidine Intravenously in a 
Refractory Case: Circulation, 1: 939 (April Part II) 1950 


For additional information — just send your R blank marked 700-4 


Ale Available 


SS FOR ORAL ADMINISTRATION 
Quinidine Sulfate Tablets and Capsules 


(3 gr.) in bottles of 100,500 & 1000. 


MMEON STREET WORCESTER 8, MASS. 
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for the patient who cannot sleep 


To the insomniac, MEDOMIN brings refreshing sleep 
that is sound, yet not so deep that the patient cannot be 
awakened if necessary. 


The rarity of any undesirable after effects has frequently 
been noted,! and the favorable margin of safety, 
compared with that of other barbiturates, has been 
demonstrated in both animals? and man. 


for the patient who cannot relax 


To the patient who cannot relax because of anxiety and 
nervous tension, MEDOMIN brings a welcome tranquility 
of mind, a restored ability to sleep through the night, 
and a gratifying relaxation of tensions.‘ 


Medomin: 


(heptabarbital ce1cy) 


Literature and Samples on Request. 

MEpoMIN® (brand of heptabarbital). Scored tablets of 50 mg. (pink), 
100 mg. (yellow), and 200 mg. (white). Recommended Dosage: 

As a hypnotic, 200-400 mg.; as a sedative, 50-100 mg. two or three 
times daily. 


References: (1) Brusca, D. D.: J. Nerv. & Ment. Dis. 121:67, 1955. 
(2) Koppanyi, T.; Morgan, C. F., and Princiotto, J. V.: J. Am. Pharm. A. 
(Scient. Ed.) 44 :221, 1955. (3) Fazekas, J. F., and Koppanyi, T.: To be pub- 
lished. (4) Steininger, E.: Prakt. Arzt 7:224, 1953. 


Geiyy GEIGY PHARMACEUTICALS, Division of Geigy Chemical Corporation, 220 Church St., New York 13, N.Y. 
In Canada: Geigy Pharmaceuticals, Montreal 
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‘Dexedrine’ not only curbs appetite during weight reduction 
therapy, but also helps maintain weight loss. While on 
‘Dexedrine’ therapy, the patient becomes accustomed to a 
lowered food intake. When ‘Dexedrine’ is withdrawn, 


the adjustment to new eating habits made with ‘Dexedrine’ 


ordinarily persists. 


Dexedrine* Sulfate 
(dextro-amphetamine sulfate, S.K.F.) 


Tablets + Elixir » Spansulet capsules 


made only by 
Smith, Kline & French Laboratories, Philadelphia 


first > 4 in sustained release oral medication 


*T.M. Reg. U.S. Pat. Off. 
tT.M. Reg. U.S. Pat. Off. for sustained release capsules, S.K.F. 


Patent Applied For 
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ydroCortone 


(HYDROCORTISONE TERTIARY-BUTYLACETATE, MERCK) 


gives the arthritic patient more days of freedom 
from joint symptoms—in many patients the 
anti-rheumatic effect persists 2 to 10 times longer 
than after injection of hydrocortisone acetate. 
Its action is local and without systemic effect. 


Philadelphia 1, Pa. 


SUPPLIED: SALINE SUSPENSION HYDROCORTONE-TBA—25 MG./CC., VIALS OF 5 CC. Division oF Merck & Co., INo, 
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A New Dietary Management for 


CONSTIPATED ELDERLY 


A bowel content modifier that softens dry, hard stools by 
dietary means without side effects.' Acts by promoting an 
abundant fermentative bacteria in the colon, thus producing 
soft, easily evacuated stools. Retards growth of putrefactive 
organisms. By maintaining a favorable intestinal flora, Malt 
*Specially processed malt extract Soup Extract provides corrective therapy for the colon, too! 
neutralized with potassium carb- DOSE: 2 tablespoonfuls b.i.d. until stools are soft 
onate. In 8 oz. and 16 oz. bottles. (may take several days), then 1 or 2 Tbs. at bedtime. 
1. Cass, l. J. and Frederik, W. S.: Malt 


Soup Extract os Bowel Content’ Song gop #BORCHERDT MALT EXTRACT CO. 


Modifier in Geriatric Constipation. 
Journal-tancet, 73:414 (Oct.) 1953. Sample 217 N. Wolcott Ave. e Chicago 12, Ill. 


RELIEVES PAINFUL URINATION 


IN YOUR OLDER PATIENTS 


NON-TOXIC, SOOTHING URINARY ANTISEPTIC 


e Clears Infected Urine 
e Soothes the Irritated Bladder 


When the problem is chronic urinary infection, 

especially in older patients—Urolitia is the specific 

answer. 

Urolitia clears infected urine promptly while it soothes 

the irritated bladder. It permits high methenamine 
RESIDUAL URINE dosage—vup to 120 grains per day when necessory— 
Residual urine due to cystocele to provide bacteriostasis. Effective against E. coli, 
albus, S. aureus. Provides the soothing action of 
cumetiecitieasmuaumia bladder, triticum and zea. May be given repeatedly over long 
and can be given repeatedly periods without toxicity, drug fastness or side reactions. 
over long periods, it maintains 
bacteriostasis and freedom from DOSE: One Ths. in half cup warm water, q.i.d. 
symptoms in these conditions. Ya br. a.c. and h.s. Decrease dose after second doy. 


"SEND FOR GENEROUS TRIAL SUPPLY 
Cobbe Div, BORCHERDT MALT EXTRACT CO. 217 NH. Wolcott Ave., Chicago 12, Ill. 
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MUSCLE-RELAXING ‘ION 


(2-methyl-2-n-propy! diearhamate) 


ea TENT 2,784, 720 


MEPROBAMATE | 


For significant relief in myositis, osteoarthrit). —ckstrain, and 
related conditions marked by: 

Muscle spasm Stiffness and 

® Restriction of motion © Pain 


As a superior muscle-relaxant, EQuANiL offers 
predictable action and full effectiveness on 
oral administration. It does not disturb auto- 
nomic function and is relatively free from 
gastric and other significant side-effects. Its 
anti-anxiety property provides important cor- 
relative value. 
Usual dosage: 1 tablet tid. The dose may be ad- 
justed either up or down, according 


to the clinical response of the patient. 
Supplied: Tablets, 400 mg., bottles of 50. 


anti-anxiety factor 
with muscle-relaxing action 
. Felieves tension 
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PULMONARY 
FUNCTION 


Available in a 9 and a 13.5 liter 
is the basic 


tory rate, oxygen eee inspira- 
tory capacity, expiratory reserve, 
timed vital copes. and maximum 
brea’ capacity. In conjunction 
with a Helium catharometer, the 
residual volume and functional 
residual capacity is obtained by the 
closed circuit rebrea tech- 
nique. Minute ventilation and 
oxygen uptake can also be meas- 

during mild or moderate 
exercise. 


FOR CIRCULAR 


WARREN E. COLLINS, INC. 


Specialists in Respiration Apparatus 
555 HUNTINGTON AVE. BOSTON MASS 
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